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American Foundry Trends 


Now that America is really getting down to 
munition production in earnest, it is finding 
itself confronted with the problems experienced 
by the original belligerents, and is tackling them 
with energy. The greatest factor is the rather 
belated shutting down of the motor vehicle 
industry, in so far as it is related to the pro- 
duction of private cars, and its conversion to the 
production of tanks and aeroplanes. It is 
difficult to realise just what this changeover 
means, but a picture can be gained from a 
consideration of the fact that, in the view of 
many people, the Saginaw Division of General 
Motors is the largest integrated foundry in the 
world! Its ultimate contribution will be 
immense. The general situation of the foundry 
industry has just been dealt with in a masterly 
review by Mr. Edwin F. Cone in “ Metals and 
Alloys,” and we have largely drawn upon his 
remarks in what follows. In order to ensure a 
more homogeneous product from the cupola, 
there has been a tendency to increase the size 
of the well; to allow a quantity to remain in 
the well at each tapping, and to _ install 
receivers. This situation has no doubt arisen 
from the fact that it is no longer possible for 
the management to rely on melting exactly the 
same type of pig-iron and selected scrap as was 
previously the case. No doubt this factor has 
also been responsible for the installation of more 
control instruments on the cupola and the use 
of conditioned air; the latter bringing about the 
elimination of a variable. Ladle additions are 
being very extensively used as an easy and 
reliable means of quality improvement. A little 
ferro-silicon addition to the ladle increases the 
strength of the metal, and allows of a reduction 
in the origina! content of that element in the 
base iron. The flame-hardening of lathe beds 
and alloy rolls is developing apace. Priorities 
are having a profound influence on the alloy 
grey iron trade, and much research is being 
carried out to reduce the alloy content without 
detriment to the physical properties. Due no 
doubt to the enlightened publications of the 
American Foundrymen’s Association, the high- 
duty irons are receiving general acceptance, and 
this in fields “formerly closed to grey iron.” 
Because it is the most potent chill-producing 
element so far known to cast iron metallurgy, 
tellurium is finding increasing employment in 


foundry practice for the production of chilled 
castings. Apparently only a minute quantity is 
necessary to be effective. 

Steel castings have become very popular with 
American designers, who now regard them with 
a favour formerly reserved for forgings. They 
are being used here for armour, shells, bombs 
and gun-mounts. The Americans do not hesitate 
to heat-treat the largest steel castings in order 
to bestow upon them the most desirable pro- 
perties through structure control. The new 
million-volt X-ray machine has done much to 
improve the technique of making large and com- 
plicated steel castings. Radiographic examina- 
tion is now fairly general throughout the whole 
of the American steel foundry industry. It is 
pleasing to learn that real progress is being 
achieved in the production of composite 
assemblies of steel castings and weldings. We 
suggest—and our suggestion is based on observa- 
tions made when visiting British _ steel 
foundries—that very much more could be done 
with good effect in this country by more thought 
being given to the marriage of foundry practice 
and welding. As Mr. Cone puts it: “ Diffi- 
culties formerly encountered in the manufacture 
of complete castings for the part desired are 
eliminated. At the same time the expense and 
waste involved in making up complicated 
assemblies out of a multitude of small parts of 
rolled steel is avoided.” 

Pearlitic malleable continues to register good 
progress. Engineers are apparently appreciating 
the higher yield and ultimate strengths and 
hardness, even though these have been gained 
at the expense of some reduction in ductility 
as compared with the standard material. There 
is a tendency favouring the radiant tube con- 
trolled atmosphere annealing furnaces for the 
making of both pearlitic and standard malleable 
castings. Because the steel foundry is working 
to capacity, the substitution of steel castings by 
malleable ones is registering some progress, but 
is due for acceleration. 

The trends in the non-ferrous foundry in- 
dustry are much the same as in this country, but 
we were much interested in Mr. Cone’s comment 
that recent published Papers have not attained 
a high quality standard, and have lagged behind 
the actual state of the art, as it confirms our 
personal views. Yet there are good reasons for 
the delay! Reverting to cast iron, we are sure 
that our many American friends will forgive 
our honest comment that the published dis- 
cussions on A.F.A. Papers covering really high- 
grade researches on this subject fall lamentably 
below the level such contributions warrant. 


(Continued on next page.) 
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Correspondence 


[We accept no responsibility for the statements 
made or the opinions expressed by our cor- 
respondents.] 


The Capaco Moulding Process 
To the Editor of THe FOUNDRY TRADE JOURNAL. 


Dear Sirn,—We are naturally very much 
interested in the comments of the Editorial in 
your issue of December 25 concerning the 
Capaco moulding process. We can well under- 
stand the hesitancy which you describe yourself 
as having felt before giving this method 
prominence. 

We, ourselves, felt quite the same emotion, 
and significantly enough were influenced to 
describe the method by a large degree by the 
fact that the Briggs Manufacturing Company, 
after thoroughly investigating the process, 
decided to invest close to a million dollars in 
building a new plant. 

It might be of interest to know that we have 
been following this process since early in 1939. 
One of the first plants to use this method is 
located at Clifton, N.J., but it is a much smaller 
installation than the newer Briggs Company. 
Your appraisal of the value of this method is 
indeed quite apt. We are particularly interested 
to see how it will maintain its competitive posi- 
tion when the war demand ceases. As a matter 
of fact, these new plants to-day are quite active 
in producing certain bronze shell parts for some 
of the larger calibre guns. 

In addition to the Capaco process, there is 
another process utilising as an investment for 
the mould a plaster material called the Antioch 
process. Possibly you may have seen reference 
to this process in some of the less technical 
publications. 

We have been endeavouring to obtain a 
thorough study of this other process, but have 
been somewhat handicapped by the natural 
secrecy which envelops most manufacturing 
operations during wartime. We hope, how- 
ever, to have very shortly a description of this 
method somewhat more complete than has 
heretofore appeared. The chief distinction be- 
tween the Capaco and the Antioch process is 
that in the latter they are apparently able to 
handle much larger castings. 

Referring to the last paragraph in your 
Editorial, I think that it would be well to give 
consideration to the cost of producing a casting 
in its entirety when endeavouring to appraise 
the commercial characteristics of a process, 
rather than thinking only of the actual foundry 
cost of the casting. This is particularly true 
when considering the Capaco process. In 
merchandising castings produced by the Capaco 
process, the owners endeavour to sell it on a 
basis of the savings it will provide in the 
machining operations, rather than close tolerance 
as of themselves. 

We go into this detail because it appeared 
from your Editorial that there still remains some 
faint doubt in your mind as to the capabilities 
of the process. 

If there are any specific questions which you 
have in mind that we might answer, I hope you 
will feel free to put them to us. 

Yours, etc., 
W. A. PHAIR, 
Associate Editor, “ The Iron Age.” 

New York. 

February 5. 


Chilled Iron Rolls 
To the Editor of Tat FouNDRY TRADE JOURNAL. 


Sir,—Chilled roll manufacturers must thank 
Mr. Allison for his continued contributions to 
a field of the iron industry in which data is 
particularly meagre. In his admirable article 
in the issue for February 12, on “ The Present 
Status of Chilled Iron Rolls,” there are some 
observations and additions which we feel could 
be usefully included. 


FOUNDRY TRADE JOURNAL 


Mr. Allison mentions “that very small rolls 
in the cast condition have given 100 deg. sclero- 
scope hardness.” Whilst we agree about the 
hardness, we disagree regarding the term “ very 
small.” At our Gateshead works it is a regular 
practice to make rolls up to 10 tons in weight 
with a hardness up to 105 deg. Shore. Neces- 
sarily, the design of the roll has to be taken 
into consideration, i.e., ratio of the neck and 
barrel diameters to roll length, but with foundry 
technique correlated to the required alloy com- 
position a ratio of 0.30 of barrel diameter to 
barrel length is quite a practical proposition. 
These rolls are giving excellent service for the 
cold-finishing of alloy steel and non-ferrous 
strip and sheet. They are not only taking the 
place of oil-hardened forged steel rolls of both 
Continental and home manufacture, but in a 
number of mills are showing improved charac- 
teristics, particularly in their resistance to spawl- 
ing and tail marking. 

We find Mr. Allison’s remarks regarding rolls 
of indefinite chill most interesting. Where pro- 
duction is required, rolls of the heat-treated alloy 
low-carbon iron type of indefinite chill are 
rapidly replacing both chilled and grain rolls. 
They are particularly showing their merit in in- 
termediate and finishing stands of rod, section, 
angle bar, rim and tyre mills, etc., and are also 
being used for heavy roughing and in bloom 
and billet mills in positions that up to the intro- 
duction of these rolls were essentially the pro- 
vince of soft forged steel rolls. 

It can be viewed with some satisfaction by 
the foundry industry that a further field for cast 
material is being developed in view of the con- 
tinued encroachment on foundry products by 
competitive industries.—Yours, etc. 
James BELL. 
Sir W. G. Armstrong Whitworth 

& Company (Ironfounders), Limited, 

Close Works, Gateshead-upon-Tyne. 
March 16, 1942. 








Institute of Metals 


The thirty-fourth annual general meeting of the 
Institute of Metals took place at 4, Grosvenor 
Gardens, London, S.W.1, on Wednesday, March 11, 
1942, the chair being taken by the President 
(Lieut.-Col. the Hon. R. M. Preston, D.S.O.). It 
was reported that the number of members at the 
end of 1941 was 2,211, which figure includes mem- 
bers in enemy-occupied countries, whose names 
are carried on a “suspense” list until the end of 
the war. The names—totalling nearly 200—of all 
members of enemy nationality have been removed 
from the Institute’s roll. Since the last general 
meeting there had been elected 25 ordinary mem- 
bers and 15 student members. 

ei following officers were elected for the year 
1942-43 :— 


President: __ Lieut.-Col. Sir John  Greenly, 
K.C.M.G., E., M.A. 

Vice-Presidents: Horace W. Clarke and H. S. 
Tasker, B.A. 


Members of Council: G. Wesley Austin, O.B.E., 
M.Sc., W. F. Brazener and H. W. G. Hignett. 

The President presented the Platinum Medal for 
the year 1942 to Mr. W. Murray Morrison, deputy 
chairman and managing director of the British 
Aluminium Company, Limited, the medal having 
again been offered to the Council for award by 
the Mond Nickel Company, Limited. 

It was announced that the 1942 May lecture is 
to be given by Mr. W. T. Halcrow, M.Inst.C.E., 
on Wednesday, May 13, at 6 p.m., at the Institution 
of Mechanical Engineers, Storey’s Gate, West- 
minster, S.W.1. The subject will be “ Water Power 
and Its Application to the Production of Metals.” 








Institute of Vitreous Enamellers 


A meeting of the Southern Section of the 
Institute of Vitreous Enamellers will be held at 
the National Liberal Club on Tuesday, 
March 24, at 5.30 p.m., when it is proposed 
to devote further discussion to the current pro- 
gramme of investigation and to the reports of 
progress made. 


Marca 19, 1942 


Random Shots 


The Editor regrets that, whilst embracing 
China as a staunch ally in the present struggle, 
pressure of work and shortage of staff wil! not 
allow him to pay them the compliment of 
adopting their style of letter-writing. The fol- 
lowing is a reply from a Chinese editor to a 
would-be contributor, whose effusion he js 
obliged to refuse :— 

“Tllustrious brother of the sun and moon: 
Behold thy servant prostrate before thy feet. 
I kowtow to thee and beg that of thy gracious. 
ness thou mayest grant that I may speak and 
live. Thy honoured manuscript has designed 
to cast the light of its august countenance upon 
me. With raptures I have perused it. By the 
bones of my ancestors, never have I encountered 
such wit, such pathos, such lofty thought. 
With fear and trembling I return the writing. 
Were I to publish the treasure you sent me, the 
Emperor would order that it should be made 
the standard, and that none be published except 
such as equalled it. Knowing literature as | 
do, and that it would be impossible in ten 
thousand years to equal what you have done, | 
send your writing back. Ten thousand times | 
crave your pardon. Behold my head is at your 
feet. Do what you will.” 


* * * 


An American editor wishes to find a name for 
a workshop that is a combination of a foundry 
and a weldery (even that is a new one on most 
British readers, who have so far used the longer 
term of welding shop). It could, of course, be 
referred to as the “ floundery,” but this, maybe, 
sounds an uncomplimentary name for a shop 
which has a very definite and honourable place 
in modern foundry practice, and is perhaps better 
suited to the apprentices’ floor. A “ woundery” 
has the same fault, and should be reserved for 
that shop in which welding plays a less honour- 
able part in foundry practice! There is nothing 
left but to call it a “feldery,” and yet this 
does not seem to convey the right meaning, 
and it would perhaps be best to get right away 
from the idea of a combination of the two 
words and call it just a “ jugglery.” 


* * * 


To dig out the unconscious humour in 
technical literature is a prerogative long enjoyed 
by “ Marksman,” but for the following tit-bit 
credit must go to “Metals and Alloys” ( 
columnist, like a bar of steel, can sometimes 
suffer from internal stresses, fatigue and age- 
hardening). 


“German Hot Blast Fizzles in England.’— 
In his original article on foundry develop- 
ments in recent years, Faulkner reported thal 
the Germans had tried to introduce hot bias! 
in England—but that it had failed miserably. 
Sounds to us like a classic among double-mean- 
ing statements! 

* * * 


The Waste Paper Recovery Association has 
just issued a plea for the salvaging of ol 
cheques, or vouchers as they are officially called 
It is reassuring to have a bank official’s com 
firmation that old cheques are really not worth 
hoarding, for it will be remembered thal 
“Marksman” made the same plea in this 
column some months ago. 


“© MARKSMAN” 


ee 
——— 








American Foundry Trends 
(Continued from previous page.) 


The main conclusion to be drawn from a stud) 
of recent progress in America is the rapid 
change-over from their peacetime productions 
essential war work. The case of one machine 
.ool foundry which in 1939 employed 


operatives, and now has a staff of 2,000, 5 
typical of the expansions being effected. 
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Metallurgical Literature’ 


ITS CO-ORDINATION AND DIFFUSION 
By E. R. FRANCIS, B.Sc. Hons. (Lond.), B.Sc. (Lond.), A.L.A.+ 


The progress of the science of metallurgy and 
of the complex technologies of metal produc- 
tion and fabrication is recorded in a century 
of specialised literature. The publication, co- 
ordination and diffusion of this extensive 
literature have taken many forms, yet the exist- 
ence of these literary records, which provide 
the bases for our knowledge of past metal- 
lurgical thought and for the planning of future 
research, has been taken more or less for 
granted. A brief account will, therefore, be 
given of some of the principal forms in which 
the metallurgical literature of the world appears; 
its systematic and periodical co-ordination and 
classification by means of abstracts and 
specialised bibliographies; certain extensions 
which suggest themselves; and the problem of 
the more extensive dissemination of the 
original literature by reproductive means in the 
form of photoprints and microfilms, together 
with an estimate of the approximate volume of 
the periodical literature. 


The subject covers a wide field and has many 
ramifications; the problems of the free com- 
munication of information, the best methods 
of its presentation in published form, the ad- 
vantages and disadvantages of the standardisa- 
tion of periodicals with the elimination of a 
multiplicity of publishing organs covering the 
same field, the rationalisation of indices, the 
Universal Decimal classification and its applica- 
tion to technical literature, and many other 
matters are all debatable subjects which might 
be considered, but would lead too far in a 
normal Paper. 

There is also the more immediate prob- 
lem of the intrinsic value of contributions 
to the metallurgical press, and its debasement 
by the need for suppressing new information 
for security reasons arising out of the war. This 
movement has, in fact, proceeded so far in 
German metallurgical literature that for some 
time critical reviews of past work, without 
arriving at any new conclusions, have been mas- 
querading as new contributions to the literature 
and even as research reports to the technical 
sub-committees of the Verein deutscher Eisen- 
hiittenleute. In some countries, this policy has 
been followed even in peacetime, notably in the 
Statistical field. The position in this country, 
it is true, has not deteriorated to ‘anywhere 
near the same extent, and the benevolent cen- 
sorship exercised does not prohibit the pub- 
lication of new matter in most branches of 
metallurgy, although, of course, all develop- 
ments directly associated with the war effort are 
Strictly taboo. It is not proposed to carry out 
a comparison of how far this policy has 
affected the quality of metallurgical literature 
in different countries of the world, beyond the 
observation that much valuable technical ex- 
perience is now being amassed, which should 
be released in due time when its security value 
has ceased and it can be published to supple- 
ment the existing wealth of knowledge. The 
question is linked up with that of the normal 
4g in making new knowledge and developments 
the common property of the metallurgical 


Worker and student; this lag should be much 
reduced by a revised post-war policy of pub- 
lication 
Books, etc. 
The 


k assical medium of publication of all 
aonledge is the printed book, but frequently, 
‘he subject matter of a proposed publication is 
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not of sufficient length to fill or warrant a 
full-size book, and the medium then chosen has 
been the pamphlet, or its modern equivalent 
in the scientific and technical world, the Papers 
and Reports of research organisations and tech- 
nical societies, usually of a non-periodical 
nature. With increasing specialisation in study 
and investigation, such communications have 
become the most common medium and in a 
very short time have outdistanced the literature 
published in the form of books. 


The book is the best medium for marshalling 
information for instructional purposes, as in 
the textbooks, for providing a concise means 
of reference and consultation, as in the stan- 
dard reference books, or for presenting a con- 
sidered survey of a particular subject in a detail 
not susceptible to compression to a simple com- 
munication. As such, the book is not a suit- 
able medium for the dissemination of current 
information; it rapidly becomes out of date 
when dealing with a subject making such rapid 
strides as metallurgy, while the economic side 
of publication also sets a limit to its employ- 
ment. It is far more costly to produce a book 
than print a Paper in a periodical publication; 
it also takes more time. It does not provide 
the same measure of standardised presentation 
as offered by the periodical. The book must 
also be specially created to accommodate the 
publication proposed, while the periodical keeps, 
so to speak, open house for a given number 
of guests each time it is at home. 

An examination of the problems of co- 
ordinating and disseminating current informa- 
tion of a scientific and technical nature should 
therefore start with the periodical literature, 
which it is generally recognised is the natural 
medium of publication of comparatively brief, 
highly-technical communications. 


Periodical Publications 


Practically the whole of the original literature 
in all branches of pure and applied science has 
for years appeared in the form of Papers con- 
tributed to the periodical Press, either transac- 
tions or proceedings of scientific and technical 
societies and bulletins of research organisations 
(described under the general term “ Transac- 
tions” in this Paper) or contributions to 
independent technical and specialised journals 
(hereinafter described as “ Journals”’). With the 
progress of science generally and the widening 
range of application of scientific knowledge to 
practical and industrial ends, the number of 
transactions and journals published has steadily 
increased, in spite of the merging or disappear- 
ance of associations and periodicals. Simul- 
taneously, there has been increasing specialisa- 
tion in the fields covered by individual societies 
and independent journals, with the appearance 
of new bodies and new periodicals devoted to 
the interests of more and more closely-defined 
branches of technology. 

In the metallurgical field, this movement is 
shown by a chronological sequence of the 
periodical publications of scientific and technical 
societies whose main interest is directed towards 
the advancement of the metallurgical sciences, 
and of the many independent journals within 
the same scope. The foundations of a 
specialised periodical press in metallurgy were 
laid in the sixties and seventies of the 19th 
century; expansion has been rapid, and there 
are now many hundred periodicals which carry 
metallurgical articles and Papers, either regu- 
larly or occasionally. 

A brief list of the principal current periodicals 
devoted to metallurgical subjects is given in 
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Appendix I as an indication of the wide range 


covered. Reference is made only to those 
transactions and journals which are _pre- 
dominantly metallurgical A list of all 


periodical publications which might contain 
Papers or information of interest to the metal- 
lurgist would, as will be shown below, be of the 
order of 500 units. 

_ In view of the innumerable avenues of pub- 
lication of a technical or scientific contribution, 
it would appear profitable to examine the inter- 
related problems of (a) the approximate 
number of periodical publications likely to 
contain Papers or contributions of a metal- 
lurgical nature, and (b) the approximate volume 
of Papers and contributions published annually 
in the metallurgical field. Direct inspection and 
listing of possible periodicals and their contents 
is, obviously, an undertaking of great labour, 
even if all the periodicals in question were con- 
veniently available. A short cut is, however, 
provided by the periodical abstracts of current 
literature which have been published by 
authoritative bodies over several decades. An 
analysis of the range covered by these abstracts 
and their annual number will, therefore, 
be first undertaken to arrive at the estimates 
required. 


ABSTRACTING JOURNALS 


It was early recognised—in the chemical field 
as early as 1830—that the scientific and techni- 
cal literature was growing at such a rate and 
was scattered over such a wide range of journals, 
beyond the ability of any student either to locate 
or assimilate with profit, that signposts had to 
be provided indicating the nature of the litera- 
ture published and its location. These sign- 
posts have taken the form of periodical 
abstracts, appropriately classified, which present 
a concise survey of the whole range of current 
literature coming within the set purview of the 
abstracting service. For over a_ century 
abstracts have proved an invaluable aid to the 
scientific worker, without which the existence 
of much valuable literature would probably 
have remained unknown, until encountered by 
chance. A feature of these periodical abstracts 
is that, though many excellent publications have 
been created and have reached a high state of 
development, there appears to have been little 
movement towards the acceptance of a universal 
standard for abstracts and their presentation, 
and the adoption of co-ordinated international 
planning to avoid overlapping and to ensure a 
better direction of effort. The present range of 
scientific and technical literature is so vast that 
such co-ordinated planning will be imperative 
in the future. A brief examination of the 
annual volumes of the four principal abstract- 
ing bodies in the chemical field suggests that 
more use of abstracts of abstracts must be made 
to facilitate the diffusion of the relevant 
literature. 

In the metallurgical field, comprehensive and 
specialised abstracting services have been built 
up, the principal of which are analysed below, 
with special reference to the period covered and 
the volume of abstracts published, the latter to 
serve as a measure of the approximate volume 
of annual contributions to the metallurgical 
literature. The abstracting services noticed are 
those operated by : — 


(a) Iron and Steel Institute. 

(b) Institute of Metals. 

(c) British Non-Ferrous 
Association. 

(d) British Cast-Iron Research Association. 

(e) “ Metals and Alloys.” 

(f) “ Stahl und Eisen.” 

(g) “ Die Giesserei.” 

(h) “ Revue de Métallurgie.” 


Iron and Steel Institute 


Among all abstracting bodies serving the 
metallurgist, first place must unquestionably be 
given to the Iron and Steel Institute, both 


Metals Research 
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for length of service and its high standard of 
efficiency. From its foundation in 1877, the 
Institute has published a periodical journal with 
a section devoted to a review of contemporary 
metallurgical literature, a service which it has 
maintained for 65 years. The general plan and 
style have undergone many changes in the 
course of time, to meet diversions in the main 
lines of interest of both the iron and steel in- 
dustry and metallurgical science in general. 
During the first few decades, and even up to 
1913, much greater attention was given to coal 
and coal-mining than after the first world war, 
while summaries at first prolix, as measured by 
modern standards, became more concise. The 
abstracts of the Iron and Steel Institute from 
1880 to the present day, apart from their tech- 
nical value and the fact that they provide the 
best guide to the relevant literature, afford the 
student with a thorough practical guide to the 
history of technical abstracting. They merit 
the closest study by any would-be abstractor 
and editor. 

In 1880, the two semi-annual volumes noticed 
and summarised nearly 300 Papers dealing with 
the iron and steel and the fuel industries; the 
number steadily expanded to about 700 
abstracts in 1900 and to about 1.700 in 1910, 
when over 170 Papers dealt exclusively with 
coal-mining. In 1912 the total number of 
abstracts, excluding mining proper, was 1,740. 
After the last war the abstracts were replanned 
and the range reduced, which brought about an 
immediate contraction in the volume of Papers 
noticed. In 1920 the abstracts totalled only 671, 
just over a third of the 1912 figure. The change 
in policy dictated by the widening horizons of 
scientific metallurgy was, however, amply jus- 
tified, for the total volume of the abstracts grew 
apace and in 1930 reached a total of 2,700 items. 
In 1935 abstracts numbered 1,800, in 1939 2,450, 
and in 1940 nearly 1,900 items were listed. 
These years have been chosen at random and 
do not necessarily represent either the highest 
or lowest abstract figures, but will serve as an 
indication of the order of magnitude of metal- 
lurgical Papers noticed in the respective years. 
In 1939 and 1940 over 250 transactions and 
journals were regularly reviewed; the two 
volumes of abstracts for 1940 contain references 
to 213 different periodicals. A feature of the 
list of journals abstracted is the prompt inclu- 
sion of new journals. 

The abstracts are now sectionalised under 20 
headings, supplemented by book notices and 
bibliography. A complete sequence, with occa- 
sional omissions of sections with no current 
entries, appears as Section II of the monthly 
Journal of the Institute; the abstract section is 
paginated consecutively for serial binding as the 
second half of each half-yearly volume, of 
which each thus contains a full survey of litera- 
ture for six months. Common subject and name 
indices for both sections of the Journal are 
included in each volume. 

One section in the classification includes 
Papers on “Foundry Practice,” which, in a 
count over a series of years, work out at a 
fairly constant average of just under 10 per 
cent. of the total abstracts included. The 
“ Bibliography ” section, which includes books 
of a_ metallurgical and technical character, 
added to the library of the Iron and Steel In- 
stitute. contained 147 items in 1920. 261 in 
1930, 180 in 1935, 339 in 1939, and 222 in 1940. 
The annual growth of books on metallurgical 
and allied subjects may be roughly estimated 
from these figures. 


Institute of Metals 
The Institute of Metals have. since 1931, 
issued as a supplement to their monthly 
“Journal ” a well-planned set of “ Metallurgical 
Abstracts” covering the principal contributions 
to the world’s general and non-ferrous metal- 
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lurgical literature. The range covered has been 
very wide from the outset, and a very large 
number of abstracts has been published 
annually, rising to a maximum of about 3,000 
items in each 1937 and 1938. Since the be- 
ginning of the war, there has been a contrac- 
tion, particularly in 1941 when there was greater 
difficulty in access to German and other Con- 
tinental periodicals. The 1941 abstracts, never- 
theless, still mustered the substantial total of 
nearly 2,200 items and gave 20 book reviews. 
About 200 journals were regularly scanned and 
abstracted, the list including the principal 
Russian scientific and technical journals. The 
abstracts are classified under 24 heads, cover- 
ing the whole range of theoretical, physical, 
practical, applied and industrial metallurgy and 
allied subjects, thus supplementing the distinctly 
ferrous flavour of the Iron and Steel Institute 
abstracts, which they resemble in style. A 
useful distinction is drawn between Papers giving 
the results of original research and first-class 
critical reviews. Additional sections are 
devoted to “Bibliography” and “Book 
Reviews.” Name and subject indices are pro- 
vided for each annual volume of abstracts, 
which, since 1934, have been bound separately 
to the Journal. Each monthly part is also 
preceded by an “ Author Index to Abstracts.” 


British Cast Iron Research Association 


The quarterly Bulletin of the British Cast Iron 
Research Association is mainly devoted to a 
section of ‘“ Abstracts from Foundry Litera- 
ture,” arranged in seven main divisions giving 
plain references to selected Papers culled from a 
wide range of periodicals, mostly via direct 
access. Some references are amplified by an 
abstract of the Iron and Steel Institute type. 
The last completed volume of the Bulletin, 
No. 5, July, 1937, to May, 1939, included nearly 
1,600 references and abstracts (excluding patent 
specifications), i.e., an average of just over 800 
per annum. The last issue of the Bulletin, that 
for January, 1942, contains 66 references and 
abstracts from the current literature. The 
B.C.I.R.A. is the only body publishing periodical 
abstracts specialising in the narrow field of cast 
iron. 


British Non-Ferrous Metals Research 
Association 

The monthly Bulletin of the British Non- 
Ferrous Metals Research Association, which is 
a body maintained to deal with the technical 
problems of the subscribing industrial members 
and to provide an information service, is largely 
taken up by a section entitled “References to 
Current Literature,” giving references to the 
more important non-ferrous articles appearing 
in the scientific and technical metallurgical 
journals. This service, which has been main- 
tained unchanged since 1929, covers the whole 
of the non-ferrous field. The entries are very 
concise, consisting usually of the title of the 
Paper, full reference, and one line or a few lines 
of summary. Bibliographies and abstracts from 
associated abstracting publications are also 
noticed, e.g., those from “Light Metals Re- 
search” and “ Light Metals Review,” both deal- 
ing principally with aluminium, and “ Nickel 
Bulletin.” The setting and choice of type of the 
entries have beer: chosen for convenience of 
reference and for use in compiling card indices. 
Each monthly part contains in addition to 
Association news and information, the abstracts 
section proper, a section of book reviews, a 
section listing reports and pamphlets, etc., and 
a section listing trade literature. The last section 
is unusual in a scientific and technical abstract- 
ing periodical. The 1936 volume contained 
1,443 references and 57 book reviews, and the 
1937 volume 1,576 references and 59 book 
reviews. 


“ Metals and Alloys ” 


In 1929, publication commenced of the 
American metallurgy periodical “ Metals and 
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Alloys,” which, in its section “Current Metal. 
lurgical Abstracts,” sought to make up for the 
lack of comprehensive periodical abstracts jp 
American metallurgical literature. Since 1929 
each monthly issue has contained, as a supple. 
ment, a series of classified abstracts covering 
every aspect of pure and applied metallurgica| 
science. The editors claimed to present the 
most complete survey of the metallurgical 
literature in the world, a claim which for 
time appears to have been substantiated, 
as indicated by the summary of annual abstract 
in Table I. From 1929 to 1931, 700 American 
and foreign periodicals were regularly scanned, 
800 between 1932 and 1936 inclusive, and 60) 
in each 1937 and 1938, furnishing in ten year 
nearly 47,000 abstracts, an average of 4,700 per 
annum. In 1929-1931 the average length of 
abstract was 160 words. 

It will be observed that this ambitious 
abstracting service expanded rapidly from 1929 
to 1934, since when a steady contraction in 
numbers of abstracts has occurred apparent 
due in part to the reduction in the number of 
primary sources scanned and from 1939 to a 
change of policy, which became fully effective 
in January, 1940, when the title of the section 
was changed from “Current Metallurgical 
Abstracts” to “ Metallurgical Engineering 
Digest,” and it was decided to abandon the 
publication of many very short topical! or title 


TaBLE I.—Summary of Abstracts in “ Metals and Alloys.” 





No. of abstracts, 
ete. 


Publications 
scanned. 


Period. 





July, 1929-Dec., 1931 700 7,824 
(3,130 per annum 

5,234 

6,089 

8,289 

5,233 

5,391 

4,805 

3,984 

1,951 

600 

600 


1932 
1933 
1934 
1935 
1936 
1937 
1938 
1939 
1940* 
1941* 


* Revised, restricted programme. 


abstracts for the purpose of completely 
indexing the metallurgical literature, in favour 
of the presentation of relatively long, informa- 
tive digests of a much smaller number of 
articles, selected for their engineering impott- 
ance, utility or interest. The composite abstract 
or brief survey of a number of Papers, usually 
two to five, under one head, was also i 
troduced. As a result, the annual number 0 
Papers reviewed has declined to roughly an 
eighth of the annual average for the first ten 
years. Abstracts from 1929 to the end of 194! 
numbered 50,000. 

Since 1935, comprehensive author and subject 
indices to the abstracts have been issued 
annually; previous to this the abstracts in 
volumes I and II (July, 1929, to December. 
1931) and III to V (1932-34 inclusive) were col- 
lated in separate cumulative indices. Reviewing 
the second cumulative index. which covered 27? 
pages. the April, 1936, Bulletin of the British 
Non-Ferrous Metals Research Association draws 
a comparison with the Institute of Metal 
~ Metallurgical Abstracts,” and points out thal 
“ the co-existence of two such abstracting medit 
does stimulate dreams of the (doubtless far 
distant) day when efforts and expense will be 
economised, and all-round efficiency increased. 
by a co-operative international abstracting ser 
vice.” The value of co-ordinated internation! 
literature surveys is widely recognised in biblic 
graphical circles in this country, although, # 
with the above reviewer, only as an ideal reali 
able in the far-distant future. The distance 0 
that future must be considerably reduced ! 
metallurgists and scientific workers are to derivé 
the full benefit of the published literature. with 
out which progress must be retarded. 
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Metallurgical Literature 





“ Stahl und Eisen” 

Apart from the abstracts in the Journal of 
the Iron and Steel Institute, commenced 1877, 
and in “Revue de Métallurgie,’” commenced 
1904, the only other publication in the metallur- 
gical field which provided a review of current 
literature prior to the last war was the German 
metallurgical journal “ Stahl und Eisen.” Com- 
mencing publication in 1882 as a semi-technical 
and semi-trade journal, “ Stahl und Eisen” in- 
augurated a Zeitschriftenschau in March, 1907, 
which appeared quarterly to January, 1911, since 
when it has appeared at regular monthly inter- 
vals. The four quarterly reviews in 1907 were 
already substantial and covered 135 pages of the 
familiar “Stahl und Eisen” size, representing 
over 2,000 entries. The early practice of treat- 
ment was on different lines from the policy of 
full reference, with a concise caption abstract, 
which has been followed, with minor altera- 
tions, since 1911. At first abstracts varied in 
length according to the assessed value of a 
Paper; some were very long, and others were 
only a few lines. In 1911, when the present 
policy was instituted, a total of 150 journals 
was regularly scanned, which yielded about 
1,800 brief abstracts, together with book notices. 

The present classification of the abstracts is 
under 43 main heads, which, with the occasional 
omission of some of those of lesser importance, 
are repeated monthly with from 1 up to 25 
separate items listed under each head. The 
style differs from the Iron and Steel Institute 
and Institute of Metals standards in that the 
authors are given first, followed by title of 
Paper and a short abstract and, lastly, the 
bibliographical data. 

In 1940 between 210 and 240 periodicals were 
regularly abstracted, the “ Zeitschriften und 
Biicherschau ” including that year nearly 3,000 
references to articles, Papers, and book notices. 
In recent years, considerable attention has been 
given to the Russian technical press, and the 
contained Papers have been fully noticed and 
documented. Each annual volume of “ Stahl 
und Eisen” indexes the abstracts under author 
and subject. 


“Die Giesserei ” 

While the British, American and French 
abstracting schemes cover all aspects of the 
metallurgical sciences and thus include sections 
dealing with foundry practice, although classi- 
fication of references and abstracts is deter- 
mined mainly by the general scheme and many 
Papers relating to foundry and ancillary sub- 
jects are classified under a variety of heads, 
the review of literature given in the German 
journal “ Die Giesserei” is devoted entirely to 
foundry subjects, and classification is exclu- 
sively from the foundry angle. This journal, 
which is issued by the Verein deutscher Gies- 
sereifachleute (E.V.), is now a fortnightly, after 
having been a weekly for some years up to 
1932. From 1914, the first year of its appear- 
ance, to 1923 inclusive, the annual volumes 
were slender, they then commenced to grow 
rapidly to reach, by 1930, the stature of the 
present semi-annual volume of the ‘“ Foundry 
Trade Journal,” after which a contraction took 
Place to less robust proportions, which have 
been maintained since 1932. 

The Zeitschriftenschau, or review of litera- 
ture, which is classified under many subheads 
of the main divisions of: I, General equipment 
and operation of foundries; II, foundry prac- 
tice; IIT, metallurgy of grey, malleable and 
Steel castings; IV, special foundries; V, fuels 
and furnaces, fuel economy; and VI, miscel- 
laneous, reflects this fluctuation in size in the 
Number of abstracts. Omitting the pre-1920 
years, only 320 abstracts were contained to the 
1920 volume; this number grew nearly tenfold 
lo 3,000 in 1930. The 1935 volume contained 
2.200 abstracts, in 1940 there were about 840 
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items. The number of journals scanned has 
been around 60 in recent years. The abstracts 
are of the Iron and Steel Institute type. In 
the 1925 period, abstracts of important Papers 
were illustrated and ran to several columns. 
They have, therefore, always been far more 
informative than the “Stahl und Eisen” cap- 
tion abstracts. Name and subject indices of the 
Zeitschriftenschau are contained in each 
annual volume. 

Since the field systematically covered is very 
wide, and the classification is very detailed, 
each fortnightly issue contains only a part of 
each full set of abstracts. The full sequence 
in the six main divisions is spread over a num- 
ber of consecutive issues, averaging 6 in recent 
years. The Zeitschriftenschau hence provides 
roughly quarterly reviews of ferrous and non- 
ferrous foundry literature. Although the num- 
ber of abstracts has now contracted to nearly 
a quarter of the peak 1930 year, owing to a 
restriction in range and a more catholic choice, 
the Zeitschriftenschau remains the most exten- 
sive survey of foundry literature especially 
compiled for the foundry industry. 


“Revue de Métallurgie,” etc. 

The leading French journal periodically 
abstracting the metallurgical literature is the 
“Revue de Métallurgie,” which commenced 
monthly publication in 1904. The review of the 
literature made takes two forms, a_ principal 
section of “ Extraits” in which long summaries 
are given, frequently with illustrations and 
tables, of the most conspicuous original Papers 
published in a wide range of metallurgical and 
allied transactions and journals. The choice is 
very catholic and the graceful and dignified 
presentation of these summaries, which often 
occupy several quarto pages, is in sharp con- 
trast to the more workmanlike, concise method 
of presentation adopted in this country. 

The “ Extraits” are supplemented by a sub- 
sidiary section entitled ‘“‘ Documentation Biblio- 
graphique,” which gives classified references to 
the current literature, not meriting the more 
formal treatment of the “ Extraits.” The clas- 
sification of Papers is the same in the two sec- 
tions, under the main heads of: Scientific in- 
vestigations; raw materials; manufacturing pro- 
cesses; fabrication, heat-treatment and finishing 
operations; economic problems, and miscellane- 
ous, with appropriate sub-heads. The 1939 
volume contained 308 summaries in the first 
section and 650 references in the second section, 
a total of 958. which is just under half of the 
Papers noticed by the two principal British 
abstracting services and by “ Metals and Alloys ” 
in that year. 

In 1940, a new departure was made in 
abstracting scientific and technical literature in 
France with the formation of the Centre 
National de la Recherche Scientifique and the 
publication of a “ Bulletin analytique.” giving 
an extensive survey of the literature with a sec- 
tion on metallurgy. The abstracts are of the 
title type. As only two issues, up to the summer 
of 1940, are available, no analysis of this pub- 
lication, which had barely got into its stride by 
that time, can be made. The programme of 
the C.N.R.S. will be referred to again later. 

Reference should also be made to the “ Biblio- 
graphie”’ maintained in the monthly “ Bulletin 
de l’Association technique de fonderie” from 
1927 until recent years, when the Bulletin ceased 
publication, with the appointment of the “ Revue 
de la fonderie moderne ” as official organ of the 
Association. The volume of Papers noticed has 
fluctuated; they were fairly extensive about 1935, 
but throughout were nearly all two years after 
the publication of the original—a strange and 
rather difficult achievement. Notices were, more- 
over, limited to plain references with short 
caption summaries. 


Other Periodical Abstracts 


In addition to the above maior abstracting 
periodicals in the metallurgical field, there are 


many subsidiary and more specialised publica- 
tions, of which only a few can be noticed briefly 
here. The aluminium industry has been pro- 
vided since 1929, with fortnightly abstracts in 
the shape of “Aluminium Broadcast” from 
1929 to 1933 inclusively, superseded by “ Light 
Metals Review” from 1934 onward, and by 
“Light Metals Research” from 1931 onward. 
The two former deal specifically with aluminium 
and the last-named is planned “to record the 
results of all research and development work in 
the production, metallurgy and working of the 
light metals and their alloys—designated under 
the general term of “ Light Metals.” All three 
publications, which are issued by the British 
Aluminium Company, Limited, are in the form 
of duplicated typescript, which makes each 
volume very bulky in relation to its contents. 

Nickel is served by “ The Nickel Bulletin” of 
the Mond Nickel Company, founded in 1929, 
the corresponding “ Revue du Nickel” of Paris, 
started in the same year, “ Nickel Berichte,” 
founded 1931, and “Japan Nickel Review,” 
founded 1933. “The Nickel Bulletin,” a 
monthly publication, which is strictly a house 
journal, gives a good cross-section of the tech- 
nical literature dealing specifically with nickel. 
The abstracts are very informative, and are fre- 
quently illustrated. The Bulletin is now in its 
15th year of publication, and from a rough 
count furnishes some 500 to 600 abstracts and 
references per annum. 

Metallography is the special province sur- 
veyed by the “Technische Zeitschriftenschau ” 
in “ Zeitschrift fiir Metallkunde” commenced 
in 1910. Notices are short classified abstracts, 


which in 1938, a recent representative year, 
totalled 426 items. 
Another specialised aspect of metallurgy, 


welding, is reviewed by the quarterly Welding 
Literature Review of the Institute of Welding, 
which contains an average of between 200 and 
250 abstracts per annum, and the German 
Kritischer Schnellbericht iiber das Schriftum 
der Schweisstechnik. A large part of the engi- 
neering literature, civil, mechanical and aero- 
nautical, also contains information valuable to 
the metallurgist and a number of periodical 
reviews of the literature are published, notably 
the American Engineering Index. A _ similar 
publication in this country was inaugurated a 
few years ago, but, as a whole, the review and 
co-ordination of the engineering literature are 
by no means as far advanced as in metallurgy 
and still lag far behind the comprehensiveness 
of the surveys in pure and applied chemistry 
and physics. 

A series of periodical abstracts in other fields 
survey the metallurgical literature with special 
relation to their particular interests, and are 
valuable for their summaries in these restricted 
ranges. British Chemical Abstracts, American 
Chemical Abstracts, Chemisches Zentralblatt 
and Chimie et Industrie are classic examples; 
each has a metallurgical section, and in other sec- 
tions frequently contain references useful to the 
metallurgical worker. Similar considerations 
apply to the abstracting journals in the physics 
field, e.g.. Science Abstracts A and B and Physi- 
kalische Berichte. In addition, the abstracts in 
the Transactions of the British Ceramic Society 
(from 1906) and in the Berichte der deut- 
schen keramischen Gesellschaft (from 1920), 
and Ceramic Abstracts of the American Ceramic 
Society (from 1922) have very full sections deal- 
ing with refractories. 


(To be continued.) 








SCRAP CONSUMPTION in Canada in 1940 totalled 
1.828.589 short tons, of which 72 per cent. was 
consumed by steel furnaces. Scrap imports in 1940 
were 415,981 short tons, against 177.564 tons in 
1939. There is now a serious shortage of scrap in 
Canada and salvage drives have been organised. 
The Steel Controller requires a ton of scrap for 
each ton of steel produced. Scrap prices are the 
highest since the last war. 
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Qualities of Grey Cast lron’ 


By H. L. CAMPBELL, Metallurgical Engineer, Paxton-Mitchell Company, 
Omaha, Neb. 


One of the most significant characteristics of 
grey cast iron is shown in the changes in pro- 
perties resulting from different rates of cooling. 
When this metal cools from the molten state 
and solidifies, carbon separates in the form of 
graphite, thus breaking up the continuity of the 
metallic matrix. The slower the cooling, the 
larger the amount of graphite formed in the 
metal. The proportion and condition of the 
graphite which separates during cooling affects 
the properties of cast iron to a considerable 
extent. As a rule, the strength of the metal 
will be lower in heavy sections which cool slowly 
in the mould than in light sections which cool 
rapidly. 

The standard specifications of the American 
Society for Testing Materials for grey iron cast- 
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Fic. 1.—THE EFFECT OF THE SIZE OF SEPARATELY 
Cast ROUND BARS ON THE TENSILE STRENGTHS 
OF TEST SPECIMENS TURNED FROM THESE Bars. 


ings, Designation A-48-36, provide for seven 
grades or qualities, known as Classes 20, 25, 30, 
35, 40, 50 and 60, these numbers correspond- 
ing to minimum tensile strengths. Thus, Class 20 
refers to a quality of grey cast iron having a 
minimum tensile strength of 8.9 tons per sq. in., 
and the remaining classes increase in steps of 
24 up to 17.9 tons per sq. in., then in steps of 
5 tons to 26.8 tons per sq. in. Three sizes of 
separately cast test-bars are recommended, each 
of which corresponds to the controlling dimen- 
sions of the casting which it represents. Test- 
bar A, cast 0.875 in. in diameter and machined 
to 0.505 in. in diameter, is intended to repre- 
sent castings 0.50 in. and under in thickness: 
test-bar B, cast 1.20 in. in diameter and 
machined to 0.80 in. in diameter, is intended to 
represent castings 0.51 to 1.00 in. thick, and 
test-bar C, cast 2.00 in. in diameter and 
machined to 1.25 in., is intended to represent 
castings 1.01 to 2.00 in. in thickness. For sec- 
tions over 2 in. in diameter, larger test-bars may 
be used by agreement between the manufacturer 
and purchaser. The object of the different sizes 
of test-bars is to approach the cooling rates of 
the castings which they represent. 





* Extracted from The Iron Age. 


In the A.S.T.M. specifications, designation 
A-48-36, a provision is made for the manufac- 
turer and purchaser to agree upon the control- 
ling section for a given design of casting, and 
therefore upon the size of test-bars correspond- 
ing to the controlling section. This decision 
should be made only after considering the dif- 
ferences in the sections and the properties 
actually required in each section. When the 
strength of the metal in the light sections is most 
important, standard test-bars which will have 
approximately the same cooling rate as the 
metal in this section should be adopted. On the 
other hand, when the properties of the metal 
in the heavy sections are most critical, test-bars 
corresponding to these sections should be 
selected. In castings having light and heavy 
sections, there is a possibility of the light sec- 
tions being unmachinable if high strengths are 
demanded in the heavy portions. Special atten- 
tion should be given to avoid this condition. 

Definite information as to the quality of the 
iron specified on any contract must be estab- 
lished before accurate costs can be determined. 
If alloys are required or special moulding 
methods are necessary to obtain the desired re- 
sults, these factors should be taken into account 
in arriving at the costs. Another item of ex- 
pense which should not be overlooked is the cost 
of preparing and testing specimens of the iron 
as required in the specifications. 

Although the standard specifications for grey 
iron castings include classes having high tensile 
strengths, it is not economical to specify a class 
of iron of higher strength than is actually 
needed for the work. As the quality of the 
iron is raised, more care is required in produc- 
ing good castings. Furthermore, special alloys 
are necessary in the commercial production of 
the higher strength irons. Another item of ex- 
pense is the cost of machining, which is usually 
higher as the tensile strength increases. 

In many designs of iron castings, the metal 
is subjected to loads in compression. As the 
strength of grey iron in compression is equiva- 
lent to three and one-half to four times its 
strength in tension, relatively high stresses can 
be resisted without using the superior grades 
of iron. However, the selection of a satisfac- 
tory quality of cast iron for a given purpose 
must be based on all the requirements of the 
specific design. 


Effects of Size of Test-Bars 


The effect of the size of separately cast round 
bars of cast iron on the tensile strengths of 
specimens turned from these bars is shown in 
Fig. 1. Each curve on the chart records the 
average tensile strengths of a given tvpe or 
quality of cast iron which has been cast in bars 
of different sizes. The three standard sizes of 
test-bars recommended in the A.S.T.M. speci- 
fications are indicated by vertical lines on the 
chart. When the strength of a given iron has 
been found for one size of test-bar, the average 
strengths of the same iron cast in bars of other 
sizes can be found on the chart. An iron which 
will meet the requirements of A.S.T.M. Class 
20-C will be approximately equivalent to an iron 
satisfactory for A.S.T.M. Class 30-A. A dif- 
ferent composition of cast iron would be re- 
quired to obtain 18 tons per sq. in. in A.S.T.M. 
bar C than would be needed for A.S.T.M. bar B. 
The strengths of any iron cast in separate bars 
of different sizes can be found by drawing lines 
parallel to those in Fig. 1. The curves on the 
chart are the approximate boundaries of the 
seven classes of grey cast iron listed in the 
A.S.T.M. specifications. For example, the area 
between curves AB and CD prescribes the 
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range of tensile strengths of all A.S.T.M. Class 
20-C irons. 

The curves in Fig. 1 are based on experimen- 
tal data obtained from separately cast round 
bars of grey cast iron of different qualities. In 
castings having light and heavy sections, the 
changes in properties in different sections will 
not correspond exactly with the differences 
shown in Fig. 1. The reason for this condition 
is that the heat in the heavier portions of the 
castings will retard the cooling of the metal in 
the light sections, and thus cause the proper- 
ties in the light sections to be lower than those 
found in separately cast bars of the same metal, 

The tensile strengths 
indicated by curve EF in 
Fig. 1 show that an iron 
which will have 13.4 tons 
per sq. in. in A.S.T.M. 
bar C will have a strength 
of 26.8 tons per sq. in. in 
a round specimen } in. in 
diameter. Other com- 
> parisons may be taken 
from the chart. It should 
be clear that the quality 
of grey cast iron is not 
indicated when the ten- 
sile strength is _ stated 
aay 7 without reference to the 
size of the cast specimen 
used for the test. Much 
published information on 
the strengths of specific 
irons is misleading be- 
cause the sizes of the test- 
bars from which the re- 
sults were obtained have 
==- not been stated. 


Holders of Test-Bars 
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transverse directions will 
Fic. 2.—Ho.pers For lower the breaking loads. 
TesTING Grey Cast The V-grips as ordinarily 
IRON SPECIMENS. supplied with _ testing 
machines are not satis- 

factory for testing specimens of grey cast iron, 
because cast iron is not ductile enough to allow 
the metal to deform sufficiently to line up with 
the loads. To ensure that the applied forces 
are axial with the specimen, holders must be 
used which will permit complete flexibility in 
the alignment of the loads. The design ol 
holders shown in Fig. 2 has a ball and socket 
joint near the end of each stem, and another 


ball and socket joint between the split 
washer and the nut within each of the 
couplings. With this arrangement, accurate 
results can be obtained in_ tension tests. 


The shouldered ends on the test specimen as 
illustrated in Fig. 2 are preferred because less 
time is required in machining these specimens 
than would be necessary if specimens with 
threaded ends were used. The spring around 
the lower stem is provided to take the shock 
when the specimen breaks. 








The Cost of Strikes 


Losses caused by the coal strike in the U.S. cap- 
tive mines last November totalled 21,000 tons of 
open-hearth steel, 20,000 tons of pig-iron, 10,000 
tons of by-product coke and nearly a week’s out- 
put from 4,000 beehive coke ovens. The most 
vital point in the strike was the largest by-product 
coke plant in the world, that at the Clairton works 
of the Carnegie-Illinois Steel Corporation, which 
consumes 35,000 tons daily. The Carnegie-IIlinots 
river fleet, which was tied up by the strike. will 
require 60 days’ operation at capacity to rebuild 
stocks at the coke works to normal supply. De- 
livery losses during the strike amounted to 250,000 
tons of coal. Total iron production lost amounted 
to 44 furnace days. 
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Converter versus Electric Furnace 


COMPARATIVE ADVANTAGES DISCUSSED BY SOUTH 


AFRICAN 


In place of the usual Paper, a discussion on 
the comparative advantages of converters and 
electric furnaces was the principal item on the 
agenda of the South African Branch of the 
Institute of British Foundrymen at their 
November meeting. 

This is a subject which has aroused consider- 
able attention in recent months, and the interest 
of members was evident both from the excellent 
attendance and from the very constructive dis- 
cussion which ensued. 

Initiating the proceedings, the Branch-Presi- 
dent, Mr. J. TONGE, recalled how two months 
previously he had suggested that in view of the 
acute shortage of steel scrap, it might be ad- 
vantageous to discuss under the heading 
“Matters of Technical Interest,” the converter 
y, the electric furnace process of steel produc- 
tion. The suggestion had been received with 
enthusiasm, and he felt that the whole evening 
might well be devoted to this particular subject. 

There were possibly some members “ who 
have had the opportunity of being connected 
with both processes. Some no doubt remember 
how the converter processes fell into disfavour 
some 20 years ago. He would like to find out 
why this came about and why there was now a 
revival of interest in them. Was it because 
engineers to-day were more broad-minded and 
tolerant, and found that good steel could be 
made by converters? ” The President then 
declared the subject open for discussion. 

Mr. HOLDSworRTH said he did not propose to 
open the discussion, but he thought that it 
would be to the advantage of every member 
present if the President would give a_ brief 
resumé of the converter process as it was 
20 years ago, and as it was to-day, and compare 
it with the electric furnace process. 


The Converter Process 


Mr. Tonge then gave a short exposition on 
the lines suggested. The greatest advantage of 
the converter process, he said, was that it 
enabled a very high proportion of pig-iron to be 
used. It was also the quickest process of con- 
verting iron into steel. The reason it had fallen 
into disfavour was that steel into which oxygen 
had been introduced could not be of the same 
quality as steel produced in a neutral atmo- 
sphere. Sir Henry Bessemer, when he intro- 
duced his process, was faced with this difficulty. 
His chemist, Musset, had solved the problem 
with the aid of ferro-alloys. Bessemer became 
a millionaire because he enabled steel to be 
produced cheaply. When the open-hearth 
process came into favour, the Bessemer process 
became less appreciated. 

Later the side-blow converter had been intro- 
duced and could produce a very high grade of 
steel. Up to 20 years ago, the Tropenas con- 
verter was well received in principle, but for 
some reason it too fell into disfavour. It might 
be suggested that the revival of interest in con- 
verter practice, in the last two or three years, 
was due to the fact that through research and 
Perseverance really good steel could now bk - 
fiade, with the advantage of a regular surply 
o% molten steel. He himself had seen three 
heats of three tons blown in an hour. The 
tlectric furnace became more favoured than the 
converter because of the non-oxidising atmo- 
‘phere which assured the production of neutral 
‘eel, The electric furnace very successfully 
valled the old crucible type. Now the use of 
‘ide blow converters has been revived because 
they can be fed with up to 80 per cent. pig-iron. 
An electric furnace, on the other hand, could 
We up to 100 per cent. scrap. To-day the 
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industry was faced with the necessity for con- 
serving scrap, and some firms were using a sub- 
stantial proportion of pig-iron in_ electric 
furnaces, a development for which the electric 
furnace had never been intended. There was 
much to be said for and against both the Tro- 
penas converter and the electric furnace; against 
the latter might be mentioned the high cost of 
power and installation charges. The Tropenas 
converter was a simple process, was easier to 
instal, and when out of commission used no 
power. Moreover, the process was very quick, 
three tons being frequently converted in ten 
minutes, It was also practicable for steel to be 
partially blown in a _ converter and _ then 
duplexed, and refined in the electric furnace. 
One of the principal objections to converters 
used to be the high sulphur content, but by the 
use of soda ash this trouble had now been over- 
come. One of the merits of converter steel was 
its fluidity, which it had been suggested was 
due to its high phosphoric content. The 
danger of too much phosphorus in converter 
steel should not be overlooked. To-day, any 
company setting up a steel converter had 
seriously to consider whether an_ electric 
furnace or a converter was more advantageous 
in view of the present scrap position. He 
was very pleased that among the visitors present 
was Mr. Koppel, of Koppel Engineering (Pty.), 
Limited, who had had considerable experience 
with both processes, and whose views on the 
subject would be welcome. 


The Electric Eye 

Mr. Koppe said that one point which had 
been overlooked in Mr. Tonge’s very able state- 
ment was the actual blowing. Formerly it had 
been necessary to have the services of a skilled 
blower. He, the speaker, had recently spent 
eight months in the United States, where he 
made it his special business to see as much as 
possible of the new converter plants installed. 
Among the plants he visited was that of the 
Jones & Laughlan Steel Corporation, one of 
the largest steel factories in America, where a 
new type of automatic flame control known 
as the electric eye had been installed. 

The electric eye catches the end-point of the 
blow accurately, to a fraction of a second. It 
gives an indication of the temperature of the 
metal during the several stages of the blow, 
making it possible to compare one heat with 
another, and to make one blow, for all practical 
purposes, identical with another. 

This was one of the most important develop- 
ments in converter practice, and had been mainly 
responsible for the large number of side-blow 
converters in the United States of America. In 
South Africa there were very few people who 
had any experience in blowing steel, and this 
electric eye control could teach any unskilled 
man to handle the converter and get a good 
blow. It was most important to be able to get 
uniform steel charge after charge. Provided the 
}_uii charge in the converter was identical, the 
same quality of steel was bound to result. He 
knew of one works where over 500,000 tons of 
steel had been blown out of optically controlled 
converters. 

The second important development, as Mr. 
Tonge had mentioned, was _ desulphurising. 
Whereas the sulphur content of converter steel 
used to be 0.06 or 0.07, it had been reduced in 
some cases to as low as 0.025. The latest de- 
velopment was dephosphorising in the ladle. 
which had been introduced by one large steel- 
works. He had been promised the formula for 
dephosphorising steel in the ladle after the 
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blast. As soon as the information was received 
he would make it known. 


Skill of Blowers 


Mr. TONGE said that he was very grateful to 
Mr. Koppel for mentioning the electric eye. 
One difficulty with the Tropenas converter had 
been the training of the blowers. They all 
knew the composition of iron and steel. A 
typical example of cupola iron would be 2 per 
cent. silicon, 1 to 14 per cent. manganese, both 
of which materials were eliminated. The 
oxygen in the blast combined with the silicon 
and manganese in the iron to form silicates. 
Then the carbon was blown out as carbon 
monoxide. This suggested that as long as 
carbon is present there must be a flame, and 
the dying down of the flame indicates that the 
carbon is almost exhausted. At this point, 
which can be very accurately determined by an 
experienced blower, the carbon is in the vicinity 
of 0.06 or 0.08 per cent. The danger of con- 
verter blown steel is that the oxygen that re- 
mains is taken up by the metal. However, 
that oxygen can be removed by the use of a 
ferrous alloy, such as ferro-silicon, ferro-man- 
ganese, aluminium, etc., and the steel is then 
made to specification. One of the advantages of 
the Tropenas converter was that it could utilise 
a fair range of mixtures of iron and steel scrap 
and the proportions of which could be varied 
within limits, but such mixtures did not behave 
uniformly, and it was there that judgment on 
the part of the operator was required. How- 
ever, the ultimate result would be the same. 
Thus it was only a question of recarbonising 
and adding sufficient ferro-manganese to bring 
the steel to the required specification. The idea 
of. dephosphorising was an entirely new one, 
and he would be glad to have literature on the 
subject from Mr. Koppel when it was received 
from America. 

Dr. Marais then made some observations 
on the subject of electric eye control, and gave 
a description of how this system functioned. A 
ray of light passed through a point located 
4 or 6 in. above the Tropenas intercepted a 
fair amount of the sparks of manganese oxide 
given off, which were absorbed in the luminosity 
of the flame. This ray of light was allowed to 
impinge on the electric eye, and by means of 
relays operated a graph or needle. The curve 
started by being very low, but became very 
sharply defined when the carbon started to burn. 
When the carbon was completely burned, the 
flame died down. This stage was distinctly 
shown by the graphic control. It was found 
possible to change the proportion of pig-iron 
from 20 to 100 per cent. and yet produce steel 
to standard specification. An interesting point 
regarding the open hearth process was the 
presence of silicate and manganese oxide in the 
slag. What made the Tropenas process so 
much quicker was the fact that these substances 
were removed by blast. 

Mr. TONGE asked Mr. Bragg to give the meet- 
ing his opinion, since he had been connected 
with both processes and had had his share of 
worries with both of them. 


Bracketing 


Mr. BraGG said that his experience with the 
Tropenas plant had been a long one, and the 
troubles encountered in the production of steel 
castings had been very great. When producing 
castings made from electric steel, he hardly ever 
found it necessary to use a bracket, but with 
converter steel every place where there was any 
danger of contraction strain had to be bracketed, 
and the amount of trouble due to this excessive 
bracketing was enormous. To his mind, the 
elimination of bracketing was one of the 
greatest benefits which electric furnaces had 
conferred on foundrymen. 

Mr. TONGE, in replying to Mr. Bragg, em- 
phasised that he held no brief for either process. 
However, he suggested that, seeing that so much 
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progress had been made in the removal of phos- 
phorus and sulphur, the danger of tearing and 
cracking had been largely eliminated, and pro- 
bably a large amount of bracketing might be 
done away with. He also suggested to Mr. 
Bragg that the bracketing was offset by the 
numerous risers used with electric steel. His 
own observations of Tropenas and electric steel 
were that the same amount of risers were not 
necessary in the former. 

Mr. BraGG contended that risers were even 
more necessary with Tropenas steel than with 
electric steel. 

Mr. HOLDsworTH maintained that, when all 
was said and done, even in present circum- 
stances, the choice of process had to be 
approached in the light of a commercial pro- 
position. That is to say, the question was how 
much per ton did it cost to get the steel into 
the casting by the converter process as opposed 
to the electric-furnace process. One difficulty 
was the cost of repairing a converter, while an- 
other consideration was that the converter 
plant was very expensive to run unless it could 
be run continuously. In support of Mr. Bragg, 
he recalled that during his limited experience of 
converter steels he always carried bracketing 
tools in his kit. He would like to know the 
respective costs per ton and also the life of the 
lining and the wear and tear of a converter. 

Mr. TONGE pointed out that, with costs of 
material varying from month to month, it was 
impossible to give comparative figures. One 
must associate the Tropenas with mass produc- 
tion, for which he believed it to be a cheaper 
proposition. He himself had taken 1,763 heats 
out of a converter with one lining, but after 
each day’s blow it was necessary to patch up 
the converter. When ganister was used, the 
lining was then good for another 15 or more 
blows. He agreed that it was not a commer- 
cial proposition to run a converter for two or 
three heats on account of the quantity of heat 
lost between blows. It was only after the 
fourth or fifth heat that the benefit of the pre- 
liminary heat of the cupola and the converter 
became apparent. Coke consumption would be 
in the nature of 8 to 1, but after several blows 
the ratio was reduced. The wear and tear of 
the lining was probably less at the end of the 
afternoon than in the morning. 

A MEMBER with experience of both electric 
furnaces and converters said that the only time 
he would put the converter into operation would 
be when he was heavily pressed for production. 
On the other hand, he agreed that good steel 
could be made in a converter, and added that 
the electric eye was one of the greatest applica- 
tions in the history of steel. 

Mr. TONGE recalled that Archibald Beard, of 
Glasgow, who were makers of all types of cast- 
ings, had been running a Tropenas converter 
plant as successfully as anyone in the world, 
and had stated recently that they were really 
satisfied with the converter system. Yet, at the 
time that this statement was made, they were 
not familiar with the use of the electric eye. 


South African Conditions 


Mr. BraGG said that one of the main advan- 
tages of the electric furnace in a country like 
South Africa was to produce small castings as 
required. A member said that foundrymen 
would hesitate to make alloy steels with a con- 
verter, and agreed that the electric furnace was 
ideal for making alloy steels, including mag- 
netic steels. 

Mr. HoL_pswortTH emphasised the shortage of 
steel scrap, which was the main object of the 
discussion. To obtain a steady product, it was 
necessary to put a steady product in the cupola. 
He asked whether it was possible to obtain such 
products in South Africa. 

Mr. TONGE agreed that the purchaser of pig- 
iron for use in a converter must be sure of the 
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analysis. He considered that foundrymen were 
not badly off as regards qualities of pig-iron in 
South Africa. 

Mr. Koppet informed the meeting that a 
foundry in South Africa using a certain grade 
of Iscor pig-iron with a side-blow converter had 
experienced no trouble since 1939, though the 
converter had been continually charged with up 
to 50 per cent. scrap. 

Commenting on a statement by Mr. Holds- 
worth, Mr. TONGE said that the production of 
green-sand castings from converter steel was 
a very regular practice, and that, according to 
his own observations, from 15 to 20 tons of 
green-sand castings had been turned out with a 
Tropenas converter plant in addition to dry- 
sand castings in one day. 

Regarding the production of manganese steel 
with converters, Mr. BraGG said that it was 
necessary to have a furnace to melt the man- 
ganese and, as a rule, the quality of manganese 
steel made with a converter was not so good. 


Comparative Losses 


Mr. HoLDswortTH asked what would be the 
loss in obtaining a ton of steel from a Tropenas 
converter as compared with an electric furnace. 

Mr. TONGE stated that a fair average loss in 
an electric furnace would be about 5 per cent., 
and in a converter from 10 to 15 per cent., to 
which must be added cupola loss, making a total 
of about 20 per cent. If the plant could be kept 
running all day, the melting loss would be con- 
siderably cut down. 

Mr. KoppPeL agreed that total losses in con- 
tinuous production with a Tropenas converter 
were 14 to 15 per cent. 

In reply to Mr. Bullock, Mr. TONGE said that 
the speed of the blow depended on the opera- 
tor’s judgment. A steady pressure and a steady 
flame must make a better blow. An intelligent 
blower never attempted to find out how quickly 
he could blow his metal. 

Mr. TONGE then asked Mr. Koppel whether 
the foundry he had mentioned would still favour 
converters if they had to make an entirely fresh 
start. 

Mr. KoppPet said that this concern had started 
with one converter, and now had three con- 
verters in use. If they had to start all over 
again, they would have no hesitation in choos- 
ing converters. Before this establishment was 
started, the question was carefully discussed and 
the possibility of scrap shortage was foreseen. 
However, even if supplies of scrap were abun- 
dant, they would still use Tropenas converters. 
They had been using up to 80 per cent. scrap 
when available, and were now down to about 
40 per cent. 


Comparison of Products 


Mr. BULLOCK asked whether contraction was 
greater in converter or electric steel. 

Mr. TONGE answered this question by asking 
whether the patternmaker had to alter his pat- 
tern according to whether Tropenas or electric 
steel was to be used. 

Mr. BRAGG was certain that contraction was 
greater in the case of Tropenas steel. 

Mr. BULLOCK said that, from the points made 
by the speakers, it suggested that the conduc- 
tivity of Tropenas steel was the greater. 

Mr. HoLpswortuH said that, when melting 
converter steel, he had to use much more compo, 
which he would never dream of using with 
electric steel. 

Mr. TONGE pointed out that control was more 
or less determined by the chemical composition 
of the charge put into the converter, and added 
that the same chemical reaction took place 
whether the steel was made in a Bessemer con- 
verter open-hearth or in an electric furnace. 

Mr. Koppet then gave the meeting the fol- 
lowing particulars: The charge from the cupola 
should contain about 1.5 per cent. silicon and 
not more than 0.07 to 0.09 phosphorus, maxi- 
mum, and sulphur not exceeding 0.06, which 
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figure can easily be obtained by using any of 
the well-known desulphurising agents. 

Blowing times for normal charges are from 
16 to 20 min., depending on the silicon content 
of the charge as coming from the cupola and 
mixer. Air consumption is approximateiy 1,800 
cub. ft. per 1-ton blow and charge, requiring 
about 50 h.p. 

Mr. TONGE’sS verdict was that the feelings 
of the meeting as revealed by the discussion, 
seemed to be in favour of the electric furnace, 
which had the advantage of making fresh sup- 
plies of metal every three or four hours. To 
get the best out of a converter, the plant must 
be in continuous operation. However, there 
was much to be said in favour of each process, 
and those who have successfully operated a 
converter plant were very satisfied and would 
not change. Others were perfectly satisfied with 
the electric furnace. It was possible that cir- 
cumstances might come about when no choice 
would be available. He was very grateful to all 
who had taken part in the discussion. He 
wished all present the compliments of the season 
and hoped that in 1942 the war would be over 
and they could meet under happier circum- 
stances. 


Vote of Thanks 

Mr. NimMMo Dewar proposed a vote of thanks 
to Mr. Tonge, to whose effective method of 
initiating and handling the discussion he paid 
tribute. The presence of Mr. Koppel had been 
particularly valuable, in view of his recent visit 
to the United States. Even Iscor was small in 
comparison with some of the plants in the 
United States. The steel industry in South 
Africa did not need to hide its light under a 
bushel, because in the past two years circum- 
stances had created a situation which had re- 
sulted in the development of steel production to 
a degree which could hardly have been thought 
possible a few years ago. 

Mr. DINGWALL seconded the vote of thanks. 








Restriction of Steels 


On the instructions of the Iron and Steel Con- 
trol, a memorandum of the utmost importance 
to all users and producers of wrought and alloy 
steels has just been issued by the British Stan- 
dards Institution (reference No. 970A). 

B.S. 970 of August last included 58 steels, in 
what is called the En. series, and it was con- 
sidered at that time that this range would 
be adequate to cover all the essential needs 
of the general engineering industry. This 
work of co-ordinating the steel production of 
the country has now been taken a stage further 
and has been given practical effect by a Direc- 
tion which has been issued by the Iron and 
Steel Control to all steel producers, stating that 
in future all wrought and special alloy steels 
supplied shall be made to a selected list of 44 of 
the 58 steels given in B.S. 970. 

This decision, which represents a very impor- 
tant step in rationalisation in the steel industry, 
has been taken in full consultation with all the 
Services. The memorandum now issued ex- 
plains the Direction and sets out the steels 
actually available. 

Any user, producer or contractor who has not 
so far received a copy of the memorandum 
which is being circulated to contractors by 
Government departments, is advised to com- 
municate with the B.S.I., from whom copies are 
obtainable, price 6d. net (9d. post free). 








Meenanite Castings 

A complete handbook on Meehanite castings. 
describing their manufacture, metallurgy and engl 
neering properties. has been published by Mee 
hanite Research Institute of America, Inc. 311. 
Ross Street, Pittsburgh. It contains 47 pages of 
facts important to engineers, designers, machinery 
manufacturers and other users of castings. 
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Marcn 19, 1942 


The Iron and Steel Institute has recently 
issued the Third Report of the Liquid Steel 
Temperature Sub-Committee of the Com- 
mittee on the Heterogeneity of Steel Ingots, 
which, it will be recalled, is a joint Committee 
of the Iron and Steel Institute and the British 
Iron and Steel Federation reporting to the Iron 
and Steel Industrial Research Council. The 
new Report covers the work carried out in 
Sheffield during the last two years with the 
quick-immersion technique for measuring the 
temperature of liquid steel by means of a plati- 
num thermocouple. 

The Report is divided into two sections. In 
the first, the Sub-Committee present some general 





comments on the design of the quick-immersion 
thermocouple, on temperature distribution and 
control in the furnace and in the ladle, and on 
emissivity and optical pyrometry, based on the data 
presented in more detail in the second section; in 
conclusion, an outline of the Sub-Committee’s pro- 
gramme of research is given. Section II of the 
Report, by Dr. F. H. Schofield, is an account 
of recent experimental work carried out with the 
quick-immersion thermocouple in several steelworks 
n Sheffield. It is sub-divided into three parts. 
Some extracts from Section I are given below. 


Quick-Immersion Thermocouple 

In their last Report the Sub-Committee were 
able to recommend the so-called “ quick- 
mmersion *” thermocouple for the general measure- 
ment of the temperature of liquid steel in the 
furnace and elsewhere, and to make certain 
suggestions in relation to it. It was then suggested 
that: (1) Users should pool their experience of the 
new quick-immersion technique with a view to clear- 
ng up various undetermined features. (2) The first 
aim in using the couple should be the accumulation 
ind analysis of data of temperature conditions in 
existing practice, with full temperature control as 
the ultimate objective. (3) Determinations should 
te made of the emissivity of a liquid steel, obtained 
irom its apparent temperature as given by an 
optical pyrometer. In spite of the abnormal con- 
ditions resulting from the war, the quick-immersion 
Pyrometer has been steadily developed and is now 
widely used. 

Though the essentials of the instrument remain 
unchanged, a considerable amount of attention 
has nevertheless been paid to detailed improve- 
ments in design. The Sub-Committee express 
n0 opinion on the relative merits of these 
improvements, which seem to reflect to some 
‘tent the diversity of conditions at the various 
works. It would appear that the instrument is 
till undergoing a process of evolution and that it 
would be premature at this stage to attempt to 
‘lereotype its various forms. 


Types of Indicator 
There is, however, one matter to which attention 
may be drawn, namely, the type of indicator to 
‘e employed, since, as explained later in the 
Report, this affects to a considerable degree the 
‘sign of instrument, particularly that for 
se in large furnaces. There seem to be two 
chools of opinion on this matter. According to 
one, the measurement of temperature should, on 
‘rounds of economy and the desirability of enlist- 
ing the interest of the furnace staff, be assigned to 
that staff who are judged to be capable of 
reading a millivoltmeter but not of manipulating 
1 potentiometer; according to the second view, 
ne advantages of the potentiometer are so great 
‘at it should be used even if this involves the 
‘mployment of special staff to take the readings. 
it may be added that there 2xists the possibility 
‘ta third type of indicator possessing the advan- 
ages of the potentiometer with greater simplicity 
“ action. This consists essentially of a combina- 
(on of mirror-galvanometer, photocell and valve 
‘Y Which the current is automatically adjusted in 
* Citcuit, so that the e.m.f. on a fixed resistance 
4 that circuit balances the e.m.f. of the thermo- 
‘ouple, The e.m.f. of the couple is thus expressed 
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DESIGN OF QUICK-IMMERSION THERMOCOUPLE— 
TEMPERATURE DISTRIBUTION AND CONTROL— 
EMISSIVITY AND OPTICAL PYROMETRY 


in terms of the current given by a milliammeter, 
the readings being independent of variations otf 
resistance im the couple circuit. The speed of 
response of ihe instrument is limited only by that 
of the muilliammeter, the readings of which can, 
it desired, be recorded in the usual way. 


Temperature Distribution and Control 

The ultimate object of measuring liquid steel 
tempetatures in the furnace is to achieve control 
of ihe temperature at which the metal is poured 
and also that at which each important reaction 
occurs. 

It is clear that full control in this sense can 
be exercised only in the furnace and that the 
ideal condition would be that the bath should at 
all times show a complete uniformity of tempera- 
ture, readily measurable by a single immersion of 
the thermocouple. It is also clear that, with exist- 
ing systems ot applying heat, a reasonable degree 
of uniformity in the charge can only be expected 
as the result of vigorous stirring, a factor which 
tends to increase in importance with the scale of 
the furnace. 

_As is well known, stirring occurs as a con- 
tinuous process in the high-frequency furnace, thus 
giving an approximation to the ideal condition, 
of which full advantage is already being taken 
at several works. In the smaller arc furnaces of 
the bottom-return type, according to the observa- 
tions of Wm. Jessop & Sons, Limited, a fair degree 
of uniformity seems to be attained naturally. As 
regards the larger arc furnaces, the work sum- 
marised in Section Il indicates that the stirring 
which occurs during the period of boiling tends to 
promote uniformity, as does also the process known 
as rabbling. In the case of the open-hearth furnace, 
the evidence now adduced, with that previously 
available, suggests that the bath is much more 
uniform in temperature during and immediately 
after boiling than at other stages. The promotion 
of uniformity by stirring seems impracticable in 
this case. 

The position with regard to the actual exercise 
of control appears to be as follows: Full control, 
on the basis of temperatures given by the quick- 
immersion thermocouple, is in successful operation 
in the high-frequency and small arc furnaces. Even 
in the larger arc furnaces, ranging in capacity up 
to 30 tons, the English Steel Corporation, Limited, 
have found it possible to schedule limits of tem- 
perature desirable at various stages, the tempera- 
ture being observed under standard conditions after 
rabbling the bath, and the final reading being 
checked against observations taken in the ladle. 
The result of this control has been a marked im- 
provement in “cleanness.” In the case of the 
acid open-hearth furnace, it has been found possible 
by Jessop’s to fix, respectively, minimum and maxi- 
mum temperatures immediately prior to adding ore 
and at the “ going-on” stage. The temperature at 
the latter stage is found to affect the cleanness 
and give an indication as to whether the bath is 
running “hot,” “normal” or “cold” in time to 
allow adjustments to be made. At the works of 
Thos. Firth and John Brown, Limited, thermocouple 
readings are taken in the open-hearth furnace under 
standard conditions every half-hour during the 
boil and onwards, these readings being used as a 
guide for furnace control. Hadfields, Limited, find 
the instrument particularly valuable at _ the 
“oreing” and refining stages in the acid process, 
and generally for control and investigation in all 
types of furnace. 


More Comprehensive Measurements Needed 


While a promising start has thus been made in 
the temperature control of furnaces, including those 
of the largest size, it is clear that much remains to 
be done before any approach to finality can be 
reached in this difficult matter. Even the precise 
scope of the problem cannot be defined without a 
knowledge of the temperature distribution prevail- 
ing in different types of furnace and at different 
stages of operation. It would appear therefore 
that, sooner or later, it will become desirable to 
carry out appropriate three-dimensional explorations 
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of specimen furnaces. Such explorations could prob- 
ably be made satisfactorily with the quick-immersion 
thermocouple or, if necessary, with an alternative 
type of instrument suggested in (1) below. ‘hey 
might be expecied to reveal, among other things, 
wheiher a single reading of the thermocouple, taken 
at a fixed posiuion and under definite conditions, 
would give a “representative” temperature, that 1s, 
the lrue mean temperature of the bath or one 
dittering from it by a fixed amount. Should this 
turn out to be the case, the problem of control 
would obviously be much simplified. 

As the desideratum of control on this basis could 
be established generally only by exhaustive and 
troublesome explorations, it seems worth while to 
consider whether a simple overall test could be 
devised as to the representative character of read- 
ings taken at an important stage or stages. For 
example, such tests might be applied to the read- 
ings taken just before the tapping of an open- 
hearth furnace by means of a thermocouple im- 
mersed at the centre of the furnace to a certain 
depth (say, 10-12 in.). In this case it would be 
desirable in the first place to ascertain the vertical 
gradient of temperature at the centre of the bath, 
for this would determine the accuracy with which 
it would be necessary to reproduce the depth of 
immersion. The tapping temperature could be 
linked with observations taken immediately after- 
wards in the launder, or ladle, or both. In the 
former, a fair mean temperature could probably be 
obtained from four or five readings equally spaced 
during the time of flow; while in the ladle the 
temperature should certainly be more uniform than 
in the furnace. 

Another stage meriting special investigation is 
that during or immediately after boiling. If, as 
is suspected, the temperature at this stage is nearly 
uniform for all types of furnace, it would be worth 
while to undertake first the special explorations 
required to establish this as a fact. 


Alternative Methods 


While it is hoped that complete temperature 
control may prove to be possible on the basis of 
single readings of the quick-immersion thermo- 
couple, it is as well to remember that this may 
prove difficult of attainment, at any rate in the 
larger furnaces. Consequently it may not be out 
of place to adumbrate the possibility of other 
methods which may ultimately be worth considering 
as alternative, or supplementary, to the use of the 
thermocouple. For example: ; 

(1) A photocell pyrometer might be devised, 
which, by virtue of its rapid response, would enable 
temperatures to be recorded for a considerable 
sweep of the instrument on each insertion. It is 
contemplated that such an instrument might consist 
of a photocell sighted at short range into a silica 
tube, the whole being mounted in a similar way 
to that adopted for the quick-immersion thermo- 
couple. f 

(2) Use might be made of comparative measure- 
ments of the electrical resistance of part of the 
bath as a means of getting the average tempera- 
ture. Thus, if simultaneous measurements of tem- 
perature by thermocouple and of resistance were 
made when the bath was reasonably uniform, ¢.¢., 
during boiling, and the coefficient of electrical re- 
sistance were known, a second measurement of 
resistance at tapping might give an average tem- 
perature, at any rate for certain classes of steel. 

With regard tu (2), it may be added that the 
measurements of resistance, apart from their use 
for thermometric purposes, might be of interest 
in themselves, and it might even be possible to 
measure the resistivity, as distinct from the relative 
resistance, of the steel while still in the furnace. 

The possibility of control in the ladle, if the 
charge should be too hot, should not be over- 
looked. As a preliminary it would be necessary 
to determine the rate of cooling for various types 
of ladle and depths of charge. This could 
probably be done by observations on the ladle 
itself, coupled perhaps with readings taken in the- 
launder and the trough. ; 

The question of distribution in the ladle also 
seems worthy of investigation if only for the pur- 
pose of throwing light on the constancy of tem- 
perature of the outflowing metal. In this case 
the trough readings taken during the 34 min. 
required for the casting of eight 3-ton ingots from 
a 25-ton ladle showed no appreciable variation in 
temperature. 


Emissivity and Optical Pyrometry 


An important investigation has been carried out 
by Hadfields concerned mainly with the emissivity 








184 


Liquid Steel Temperatures 





and optical pyrometry of liquid steel, in which the 
quick-immersion thermocouple played an important 
part as the standard used for temperature readings. 
Since it includes what appears to be the first 
independent test of a new type of optical pyro- 
meter, for which great advantages over existing 
types are claimed in the measurement of liquid 
steel temperatures, it may be opportune to explain 
the general significance of this test. 

The readings of all radiation pyrometers, of 
whatever type, are referred to a universal standard 
known as the black-body radiator, which consists 
of any complete enclosure with its internal surface 
at a uniform temperature. If radiation is allowed 
to escape through a very small hole in such an 
enclosure, the amount of energy in any wave- 
length, per unit area of the hole, is found to 
depend solely on the temperature of the internal 
surface, and not on the shape and material of 
that surface. Further when the temperature of 
such an enclosure is changed the amount of energy 
emitted in each wavelength is altered according to 
4a certain law. These characteristics have been 
used for two systems of optical pyrometry—the 
brightness and the colour systems—depending on 
two properties of the eye, namely, its capacity to 
judge (a) the equality of brightness of two objects 
when they have the same or nearly the same 
colour. and (b) the identity of colour when they 
have the same or nearly the same brightness. 

For a number of reasons which cannot be 
detailed here, the former system is generally to 
be preferred. For instance, the near identity of 
colour demanded by (a) can readily be obtained 
by the simple expedient of viewing both objects 
through a coloured screen, generally red, having 
a narrow band of transmission, whereas a separate 
adjustment is necessary at each temperature to 
obtain the approximate equality in brightness de- 
manded by (5). Further, eyes may differ consider- 
ably in colour perception, as is shown by the 
phenomenon of colour blindness, so that the sys- 
tem (b) may, in some cases, be rendered uncertain 
if not unworkable. 

Nevertheless, it is possible to imagine conditions 
in which the balance of advantage would lie with 
the colour system. To take an extreme case, if 
all hot objects were “ grey bodies,” that is to say, 
if they emitted in every wavelength an amount of 
energy bearing a constant Poa to the cor- 
responding amounts emitted by a black body at 
the same temperature, then it is clear that the 
colour temperatures of all objects would be 
identical with their true temperatures, for the 
colour of an object is determined solely by the 
proportions in which the component colours are 
mixed. If, however, different objects, while each 
showing a constant emissivity throughout the 
_—— as just imagined, were characterised by 

ifferent emissivities, then their brightness tem- 
peratures would differ. For example, if one steel 
had a constant emissivity of 0.5 and another of 
0.3, then, for a true temperature of 1,606 deg. C., 
theit respective brightness temperatures for a wave- 
length of, say, 0.65 » would be 105 deg. C. and 
175 deg. C. too low. If in this case the common 
practice of assuming an emissivity of 0.4 were 
applied, the uncertainty would be +35 deg. C. 
On the other hand, the colour temperatures of 
the two steels would agree exactly with their true 
temperatures, so that they would show no uncer- 
tainty. 

The designer of the new colour pyrometer seems 
to have acted on the assumption that, in the case 
of steels, the colour principle would have an ad- 
vantage over the brightness principle of the kind, 
if not of the degree, indicated in the example 
above. It is true that he recognised that steel is 
selective in radiation (i.e., it shows a departure 
from “ greyness"), for his instrument incorporates 
a screen designed to correct blue predominance, 
which would, of course, make the colour tempera- 
ture higher than the true temperature. What 
apparently was not envisaged was that the un- 
certainties due to varying selectivity might outweigh 
those due to the variations in emissivity in a single 
(red) wavelength such as is used in existing bright- 
ness pyrometers. The test mentioned above has, 
in effect, shown that this is the case, with the 
result that the new colour pyrometer is found to be 
less reliable in measuring liquid steel temperatures 
than the present disappearing-filament instrument. 

The new pyrometer was also designed to give 
brightness temperatures on the basis of a com- 
bination of two wave-bands, instead of one wave- 
band as in the disappearing-filament pyrometer. 
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but here again the advantage is found to lie with 
tne latter instrument. 


Emissivities of Steels 


The investigation referred to in the previous part 
has also shown the surprising range of radiation 
characteristics of steels of ditfering compositions. 
The accumulation of further data on this subject 
might turn out to be of considerable interest. It 
is suggested that where the apparent temperature 
is read by the optical pyrometer as a matter of 
routine, the question should be considered of re- 
cording th€ corresponding temperature by the im- 
mersion couple so as to obtain the emissivity, and 
that the emissivity might also be determined, on 
occasion, for wavelengths in the green and blue, 
as well as red, by fitting the appropriate filters 
to a disappearing-filament pyrometer. 

lf the optical reading is taken on the launder 
stream, the thermocouple would naturally be applied 
there; if on the stream from the ladle, the appro- 
priate place for the couple would be in the trough, 
should one be employed, or otherwise in the ladle 
or the launder stream, the necessary correction for 
cooling being applied. 

This section concludes with the various sug- 
gestions for further work which have been made. 








Essential Work (General 


Provisions) Order 


The Essential Work (General Provisions) Order, 
1942, which has taken the place of the previous 
Order, contains a new provision permitting em- 
ployers to give a worker four days’ notice suspend- 
ing the guaranteed wage if no work is available 
because other employees in the undertaking are 
taking part in an illegal strike. When the em- 
ployer has suspended the guaranteed wage of a 
worker under this provision he must, as soon as 
he can provide work for him, give him a further 
notice that work is available. If the worker fails 
without reasonable excuse to present himself for 
work on the day on which work is available, his 
employment is deemed to have terminated. If he 
does return to work on that day, his rights to the 
guaranteed wage are resumed. While the guaran- 
teed wage is suspended the worker is free, after 
giving any notice required by his contract of ser- 
vice, to leave the employment without obtaining 
the permission of the National Service Officer, and 
without giving the statutory seven days’ notice. 

It is also laid down in the Order that, where a 
worker, discharged on grounds of serious miscon- 
duct, appeals to the local Appeal Board, and the 
National Service officer directs the employer to 
reinstate him, the worker will, subject to the usual 
conditions, be entitled to retrospective payment of 
the guaranteed wage from the date of discharge 
until reinstatement. The period of 14 days allowed 
for lodging appeals to the local Appeal Board is 
reduced to seven days, but the National Service 
officer will have power to admit appeals beyond 
that period where good cause for delay is shown. 

Apart from these new provisions, the Order con- 
solidates the provisions of former Orders with some 
clarifying amendments. It applies automatically to 
all undertakings and workers covered by earlier 
Orders. 








Handling Foundry Supplies 

Through the use of the fork truck and pallet 
system for handling foundry materials at the 
foundry of Pontiac Motor Division of General 
Motors Corporation, the time of unloading, trans- 
porting and putting of cupola blocks and core-oil 
casts into storage has been greatly reduced and 
handling made easier. A substantial saving in 
space is reported due to the tiering of pallets to a 
height of 10 ft., the floor space saving amounting 
to about 33} per cent‘ The Iron Age.” 


Elecirolytic Manganese 

In experiments on the production of electrolytic 
manganese, described in “Chim. e  Ind.,” ; 
PIONTELLI and his collaborators have used a variety 
of electrolytes and found the best results with a 
sulphuric-acid solution, using lead or a lead-tin- 
cobalt alloy as anode and chrome-steel or copper 
as cathode. A solution containing 200 grms. 
MnSO,.4H,0, 100 grms. ammonium sulphate, and 
2 grms. ammonia per litre as cathode solution, 
and 100 grms. ammonium sulphate per litre as 
anodic solution, gave a 52 per cent. yield with a 
current density of 500 amps. per sq. m. 
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Patternshop Development 


By “ CHECKER” 


Since the last war much progress has been made 
in patternmaking, and this no doubt has been 
accelerated by the demands of the motor-car and 
light foundry trades for large numbers of repetition 
castings. To meet this demand it has been necessary 
to make patterns and coreboxes capable of with- 
standing the increased wear and tear, and to 
achieve this result a large number of patterns and 
coreboxes are now made of metal, the metal pat- 
terns being generally fixed on plates for plate. 
moulding. 

The metal patternmaker, who was at one iime 
relegated to some obscure corner of the pattern- 
shop, or machine shop, now comes into the fore- 
front, and many patternshops have a considerable 
amount of their floor space given up to the benches 
and machines of the metal-men, and to-day many 
wocd patternmakers are experienced metal workers, 
and youths are apprenticed to this branch of the 
trade, through the increased use of metal patterns 
and piate-work. 

In the earlier days, the majority of castings were 
made of grey iron, in which a liberal section of 
metal was necessary to obtain the essential strength. 
With the development of non-ferrous metal, | to 
*%& in. section is by no means uncommon; this 
necessitates a very high standard of accuracy in 
both patterns and coreboxes. It is almost a uni- 
versal practice in these trades to use the first 
casting as a proof, to be cut into numerous sections 
thus revealing thicknesses, etc., very fine limits 
being allowed, to which patterns and coreboxes 
have to be corrected. 

Frequently from a patternmaker’s point of view 
his work is more complicated in devising methods 
to reduce work in the foundry, particularly in repe- 
tition work. Core assembly is a case in point, 
and the patternmaker may have a few headaches 
trying to visualise from the drawing, how one 
core will pass another, and there are no moulding 
joints to assist in assembling. 

Model making is another branch of pattern- 
making used for press blocks and dies, as well as 
patterns and coreboxes. The wooden model which 
is an exact replica of the required article, is fixed 
on a duplicator machine together with a casting 
on which allowance has been made for machining. 
On the machine is a tracer which passes over the 
model, and transmits the shape to the cutter 
machining the casting; the tracer and cutter must 
be identical in size and shape. It is most important 
that the model should be correct in every detail 
as all defects will be reproduced. 

Credit must of course be given to the engineers 
who have by their enterprise and ingenuity designed 
and improved machinery in this trade, which have 
enabled the patternmaker to keep up to date, so 
that he can produce more intricate patterns quicke’. 
work to a finer degree of accuracy, and keep pace 
with the ever-advancing foundry work in general. 

It is a great step from the old treadle lathe to 
the present modern wood turning lathe, with its 
independent drive, and variable speeds which are 
obtained by the movement of a lever, while the 
overhead shafting from which all the machines had 
to be driven, is gradually being superseded by the 
more modern and economical method of individual 
drive for each machine, and in the last few years 
a portable moisture measuring instrument has been 
produced, for measuring the percentage of moisture 
in the wood. 

With the installation of dust extraction plant, and 
better lighting systems, the working conditions have 
shown a marked improvement. In most pattern 
shops piecework systems have been introduced: 
these vary considerably in the various shops. The 
modern pattern stores have cabinets, in which the 
details of each pattern with the number of core 
boxes are kept in serial and numerical order, s¢ 
that any pattern can be traced at once, which }s 
more satisfactory than leaving the storekeeper ! 
memorise, or keep part records of his own. Last 
but by no means least in importance, is the in 
creased co-operation between the patternshop an¢ 
the foundry. There has no doubt been consider 
able improvement in this direction during rece! 
years, and the writer looks confidently to grealt! 
co-operation, which can only result in greater ell 
ciency and mutual goodwill to all concerned. 





























































































Our Fighting Men are doing THEIR Job. 

See that You do YOURS. Save Waste 

Paper and send them More Bullets, Bombs 
and Torpedoes. 
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PIG IRON 


IS CHARACTERISED by closeness of grain structure, unifor- 


mity of composition and fine graphitic carbon evenly distributed. 
IS PRODUCED to guaranteed analysis in seven standard grades. 


CAN BE MADE to customers’ individual requirements with 


total carbon from 2°6 per cent. upwards. 


SHOULD BE USED to tone up high phosphorus irons and 


scrap, to replace Hematite, and to produce castings for all high 
duty purposes. 


Users are invited to avail themselves of the Stanton Technical 


Service which offers free expert advice on special mixtures and 





other Foundry problems. 


FAN 





THE STANTON IRONWORKS COMPANY LIMITED, NEAR NOTTINGHAM 
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Fretting Corrosion and 
Fatigue Strength 
PRELIMINARY EXPERIMENTS 


The products of fretting corrosion are usually 
found on the contact faces of tightly fitting 
machine components when they are separated, 
if they have been subject to cyclic stress 
in service. The brown deposit is known 
in engineering workshops are “cocoa,” but the 
term “fretting corrosion” has lately been 
adopted to describe the phenomenon. Dr. E. J. 
WarLow-Davies, B.A., B.Sc., in a Paper en- 
titled “‘ Fretting Corrosion and Fatigue Strength: 
Results of Preliminary Experiments,” published 
in the Journal and Proceedings of the Institu- 
tion of Mechanical Engineers, suggests fatigue 
tests of previously fretted test-pieces, analogous 
to determinations of the percentage loss of 
fatigue strength by prior stressless chemical cor- 
rosion, would be useful, and describes apparatus 
for making such tests and gives preliminary 
results for a medium-carbon steel and for a 
nickel-chromium-molybdenum alloy steel. _ 

The percentage chemical analysis of the medium- 
carbon steel tested was: C 0.35, Si 0.25, Mn 0.77, 
S 0.036, P 0.042; and of the alloy steel, C 0.34, Si 
0.25, Mn 0.70, S 0.010, P 0.032, Ni 2.61, Cr 0.68, 
Mo 0.56. The forgings were 34 in. by 6} in. by 
24 in.; the medium-carbon steel being normalised 
(soaked 2 hrs. at 830 deg. C.) and the alloy steel 
oil-quenched from 850 deg. C.; first tempering at 
650 deg. C.; second tempering at 620 deg. C. The 
mechanical test on the medium-carbon steel gave: 
Maximum tensile strength, tons per sq. in., 37.2; 
yield stress, tons per sq. in., 22.3; yield ratio, 60 
per cent.; elongation, 33 per cent.; reduction of 
area, 56 per cent.; Brinell hardness, 161. Tests on 
the alloy steel gave: Maximum tensile strength, 
tons per sq. in., 58.3; yield stress, tons per sq. in., 
49.8; yield ratio, 85 per cent.; elongation, 24 per 
cent.; reduction of area, 62 per cent.; Brinell hard- 
ness, 280. 

The special machine designed to produce the 
fretting corrosion may be briefly described as fol- 
lows: A split clamp was pulled up on the test- 
piece by two long bolts passing through coil springs; 
the clamp was gripped between two side-plates 
attached to a long lever; the enlarged ends of the 
test-piece were clamped in V-blocks; and, finally, the 
end of the lever was oscillated by a return spring 
and variable-throw eccéntric driven by an electric 
motor. Thus the clamp was rotated backwards and 
forwards on the specimen through a small angle 
at each revolution of the eccentric. The gripping 
surfaces of the clamps were formed in renewable 
plugs ~ in. dia. with a 4-in. diameter shank and 
lock nut. 


Observations 


In his conclusions, the AUTHOR points out that 
the action of the fretting corrosion machine 
reduced the fatigue strength of the medium-carbon 
steel from +18.5 tons per sq. in. to +16.1 tons 
per sq. in., i.e, by 13 per cent. However, the 
tests of specimens with the fretted surface ground 
off indicated a fatigue limit of about +17.0 tons 
per sq. in., so that the weakening effect was not 
due entirely to surface damage. The maximum 
alternating torque at the beginning of a test 
averaged about 40 Ib.-in., which corresponds to a 
nominal shear stress of 0.66 ton per sq. in. in 
the test-piece. The torque rose to a value of 
roughly 100 to 200 Ib.-in. during a test, correspond- 
ing to 1.65 to 3.30 tons per sq. in. shear stress. 
The fatigue limit of the material in reversed torsion 
is probably about +18.5 x 0.55 = +10 tons per 
sq. in., so these stresses should not have affected 
it. It can be said that the fatigue strength of the 
medium-carbon steel was reduced by not more than 
13 per cent. by fairly severe fretting. 

For the alloy steel the reduction in strength was 
18 per cent., i.e., from +30.5 tons per sq. in. to 
+25.0 tons per sq. in. In this case the reground 
specimen gave practically the same result as the 
Virgin material. The friction torques and cor- 

responding shear stresses were about the same as 
* for the medium-carbon steel, but its fatigue limit 
in reversed torsion was probably much higher, 
about + 17 tons per sq. in. The correspondingly 
higher resistance to damage would thus account for 
the result of the tests on reground specimens. The 
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losses of 10 to 20 per cent. in fatigue strength are 
considered to be sufficiently serious to warrant a 
more thorough investigation, which was the chief 
point which these preliminary experiments were in- 
tended to settle. 

The suitability of the apparatus and of the 
methods described, says the author, must be care- 
fully considered in the light of the experience 
gained, before extending the work. Fretting cor- 
rosion seems to be essentially a surface phe- 
nomenon; so if a fretted surface is reground, one 
would expect the material to show its original 
fatigue properties unchanged. Such was the case 
for the alloy steel, but not for the medium-carbon 
steel with its lower tensile strength; and this seems 
to be a valid criticism of the method for fretting 
the fatigue test-pieces. Again, it is not possible to 
define the degree of fretting corrosion of a surface 
in the way that the geometric shape of a groove 
or fillet can be specified. It can only be dealt with 
by the method used for studying other forms of 
corrosion damage, i.e., by adopting reasonable but 
arbitrary values for all of the important variables, 
and keeping them constant in any series of tests 
in which similar surface damage is required on a 
batch of specimens. Such a method was attempted 
in this case; but although the fatigue test results 
were fairly consistent, the fretting corrosion was 
somewhat irregular. 

In general the test-piece was corroded over the 
areas of contact between it and the two halves 
of the clamp, but in some cases only one side of 
the test-piece was corroded, and in rare cases 
neither side. The reasons for this are not yet clear. 
but it is thought that slight variations in the fit of 
the contacts may be a factor. It also seems likely 
that a better boundary lubricant than the mineral 
machine oil used on this occasion would reduce 
the tendency to seizure and scoring without pre- 
venting the fretting corrosion. These two points, 
the damage to the metal below the surface, and the 
irregularity of the formation of corrosion débris, 
are being reviewed before extending the investiga- 
tion into the effect of fretting corrosion on fatigue 
strength. 











South African Manganese Ore Output 


Production of manganese ore in the Union of 
South Africa during the first half of 1941 totalled 
245,919 short tons, compared with 212,713 tons 
during the same period of 1940. Exports were 
151,423 tons, compared with 166,092 tons in the 
first half of 1940. All the ore went to the United 
States in the 1941 period. 





(Continued from next column.) 


centre of gravity of the ladle full for a ladle 
12 ft. high is satisfactory. Principally on 
account of the sloping bottom, and to a less 
extent on the weight and location of the spout 
and stopper rigging, the centre of gravity is 
generally not on the vertical centre line of the 
ladle, but toward the pouring side, and the 
distance it*is off changes as the ladle is filled 
and emptied: To compensate for this, the trun- 
nioms are set toward the pouring side of the 
ladle to get the best average conditions. 


Construction of Shell 


The shell of the ladle is built up in various 
manners, depending on the method of design 
to be given the necessary strength and rigidity. 
The best construction for the bottom is a 
flanged and dished plate of proper proportions 
to carry the weight and pressure of the liquid 
steel with an ample factor of safety. The dished 
bottom will give the greatest strength for the 
least weight of material used, and, in addition, 
keys the brick lining so that there is little danger 
of it floating up in the molten metal. This 
bottom is sloped toward the tap hole so that 
the ladle will drain completely when it is poured. 

In order to prevent buckling and cracks from 
heat radiated from the ingots, a separate plate, 
bolted to the bottom of the ladle and spaced 
away from it with washers, will give good pro- 
tection. This plate is made removable, as from 
time to time it may be necessary to replace it. 
It should extend over the area of the ladle 
which is exposed to heat radiation from the 
ingots. 
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Welded Ladles 
REDUCED WEIGHT 


The savings in weight which can be effected 
in the fabrication of open-hearth steel ladies by 
the use of electric welding are considered in an 
article in “The Iron Age” by Mr. F. L,. 
Lindemuth. 

The first large welded ladles built in the 
United States, says the author, were placed jp 
service early in 1932 at the Lukens Steel Com. 
pany, Coatesville, Pa. They were of 285 tons 
capacity and had a major advantage over the 
riveted ladles then in use by being decidedly 
lighter in weight. Some of the minor advan. 
tages included a smoother inside surface which 
facilitated laying up the brick lining. 

The comparative weights of the two kinds of 
construction for ladles of 60 or 70 tons capacity 
and larger is about one-fourth the weight of the 
molten metal carried for the riveted ladles, and 
about one-sixth for the welded ladles. In old 
plants in which the size of heats has been in. 
creased up to the limit of capacity of the cranes 
and buildings, welded ladles make possible a 
further increase of about one-twelfth in the size 
of heats for the cost of new ladles only. It was 
found savings from the increased size of heats 
often paid for the new ladles in less than a year. 

The lighter weight of welded ladles compared 
with riveted ladles occurs only with ladles of 
60 to 70 tons capacity and over. For these 
capacities riveted ladles are generally made with 
cast-steel spacers extending from trunnion cast- 
ing to trunnion casting. The spacers are used 
because there is a practical limit of size and 
strength which can be obtained by this construc- 
tion alone. In the welded construction, it is 
possible to fabricate much heavier and more 
economical sections of rolled steel, and spacers 
are not required. Below these capacities there 
is little difference in weight between the two 
types of construction. 

The weight of about one-sixth of the weight of 
molten metal carried is fairly constant with 
welded ladles of ordinary proportions in all 
capacities from about 50 tons and upwards, and 
does not vary much between different manu 
facturers of ladles who use different methods of 
design and fabrication. 

The preferred proportions of a ladle, if there 
are no limiting conditions, is a round ladle with 
a height slightly greater than the diameter up to 
a height of 11 or 12 ft., which is a capacity of 
about 125 tons. For larger ladles, to keep down 
the head of metal while pouring, the height is 
kept at 11 to 12 ft. and the diameter only in- 
creased. 

Capacity and Shape 

Often it is necessary to increase the capacit 
of the ladles in an existing plant where the 
centre to centre of trunnions and height cannot 
be changed on account of crane dimensions and 
various vertical clearances. This is the onl) 
sound reason for making ladles elliptical. The 
sides of the elliptical ladle may be either straight. 
or curved to a comparatively large radius up (0 
12 or 15 ft. The curved sides will give a bette! 
lining life. 

Capacity of a ladle is the volume inside th 
lining and below the slag spout. The specilt 
weight of molten steel varies with differet' 
grades of steel. If no more accurate figure 
are available, a ladle volume based on abou 
420 Ibs. per cub. ft. is a good average. 1! * 
layer of the slag is required over the molte! 
steel, the volume capacity must be increased. 

Location of the trunnions first must be cot 
sidered with regard to stability against over 
turning when carried in the crane hooks, e 
then it must be determined that there 1s ™ 
interference when the ladle is turned upsié 
down in the crane hooks to clean it aft 
pouring. Trunnions about 15 in. above ™ 

(Concluded in previous column.) 























Marcu 19, 1942 FOUNDRY TRADE JOURNAL 


CUMMING FURNACE 
MELTS BRASS IN 15 MINUTES 


The 


As illustrated above. 


FOUNDRY BLACKINGS 


PLUMBAGO 


IMPORTED DIRECT FROM CEYLON 


CORE GUM 
CUMMINGUM 


CUMMING CORE 
COMPOUNDS 


Head Office & Works 


 KELVINVALE MILLS: MARYHILL - GLASGOW 








~ , go - ‘ | 

ER tke oe Wiel yes ame 52. £ logy we 
hy ISH gees, 

WerpAreReoee, leet a gas BEER Me 7. <oks 


pCa 


“§ 


RY A ee hs A rah 8 Nha Nabe. ata 


a) ae ak =o ep heo Eat 


Rs ARS ti 


IRONFOUNDERS’ 
FACINGS 
MANUFACTURERS 
AND GENERAL 
FOUNDAY 
FURNISHERS 


iM "> 
. 4 rat) Ste 
mn tat ic oat 
e 


ony VALS Ls 


é 2 CO. LTO, 


Branches at 


FALKIRK, CHESTERFIELD, 
DEEPFIELDS AND MIDDLESBROUGH 


__.kondon Representative :—Mr. E. A. Carlisle, 


26, COLLEGE DRIVE, RUISLIP 
Phone :—Ruislip 2390 





188 


FOUNDRY TRADE JOURNAL 


The Week’s News in Brief 


Trade Talk 


THE NATIONAL ARBITRATION TRIBUNAL has re- 
jected. a clatm for an increase in the wages of 
shipyard labourers. 


THE AMALGAMATED ENGINEERING UNION has sent 
a cheque for £150,000 to Lord Kindersley, bring- 
ing its total contribution to war savings to £600,000. 

REFERENCE was made to a “ring of receivers 
of stolen high-speed steel” when two Sheffield 
furnace men were each fined a total of £20 on 
charges of stealing high-speed steel from their 
employers. 

FAN ENGINEERING was the subject of a Paper to 
the Manchester Association of Engineers on 
February 28 by Mr. C. Gordon Huntley. As a 
good practical introduction on the testing and 
operation of fans, it is well worth study by those 
responsible for conduct of cupolas and the 
efficiency of ventilating plants. 

“X-RAY TECHNIQUE IN THE INDUSTRIAL LABORA- 
TORY” is the subject of a series of Cantor Lectures 
to be given before the Royal Society of Arts by 
Mr. H. P. Rooksby, B.Sc., F.Inst.P., of the General 
Electric Company. The first lecture was delivered 
last Monday. The second and third lectures will 
be delivered on March 23 and 30. 


WELDING MEMORANDUM No. 6, issued by the 
Department of the Controller-General of Research 
and Development, Ministry of Supply, Great West- 
minster House, Horseferry Road, London, S.W.1. 
covers the ‘subject from an essentially practical 
angle of the repair of steel-framed buildings and 
for the strengthening of their resistance to air 
attack. 

UNDER A Board of Trade Order (S,R. & O., 1942, 
No. 353) which becomes operative on March 24, 
licences will be required to export roof capping or 
ridging, flashing and guttering of iron and steel, 
machinery belts and belting, conveyor and elevator 
bands, wholly or partly of natural synthetic rubber, 
rubber latex, balata or gutta-percha, and internal- 
combustion engines and their parts not specified 
elsewhere in the schedule of controlled goods. 


IN THE HOUSE OF COMMONS last week, Mr. David 
Adams, on the motion for the adjourn- 
ment, raised the subject of the transference 
of a royal ordnance factory at Dalmuir to Wm. 
Beardmore & Company, Limited, stating he was 
informed that there was discontent and that some 
machines were allowed to lie idle. In reply, 
Mr. Assheton, Joint Parliamentary Secretary to 
the Ministry of Supply, said the transaction 
took place seven months ago, and it was not 
intended to reverse the change. This factory had 
not been transferred to private ownership. Wm. 
Beardmore & Company had been appointed as the 
agents of the Ministry to manage this factory, which 
still remained a royal ordnance factory. It was 
considered that there were very great technical 
advantages. 


THE PRESIDENT OF THE BOARD OF TRADE was 
asked in the House whether he had received the 
report of the Essendon Committee on the concen- 
tration of production in the tinplate industry. Mr. 
Dalton, in reply, said he had, and that the Com- 
mittee had come to the conclusion that the advan- 
tages of a concentration scheme would not 
outweigh the difficulties, particularly in regard to 
labour. His predecessor, while accepting this con- 
clusion, had made it clear that, in view of the 
surplus capacity existing in the industry, it would 
be necessary from time to time to authorise the 
requisitioning of some of the space for other war 
purposes. Mr. Dalton added that he did not pro- 
pose to publish the report; it had, however, been 
circulated confidentially within the industry. 








Personal 


Mr. D. W. Cooper (of George Cohen, Sons & 
Company, Limited) has been appointed Assistant 
Controller (Used Machines) at the Ministry of 
Supply Machine Tool Control. He is in charge of 
a new Department dealing with second-hand 
machine tools only. 

Mr. F. C. Brasy has been elected chairman of 
Frederick Braby & Company, Limited, sheet rollers 
and structural engineers, in succession to his father, 
Mr. Cyrus Braby, who becomes deputy chairman 
in place of Mr. Ivon Braby, who has asked to be 
relieved of that position. Mr. Ivon Braby will 
continue to be a director of the company. 


Reports and Dividends 


(Figures in brackets refer to the 
year.) 

Qualcast—Interim dividend of 10% (same). 

John Baker & Bessemer—Dividend of 10% 
(same). 

National Gas & Oil Engine—Dividend of 5% 
(same). 

Waygood-Otis—Net profit for 1941, £105,536 
(£100,586). 

Baldwins—Dividend of 10% (same) on the ordi- 
nary stock. 

James Booth & Company—lInterim dividend of 
15% (same). 

Glover & Main—Dividend of 124% (84%) and a 
bonus of 44 % (nil). 

Humber Graving Dock & Engineering—Interim 
dividend of 2% (same). 

Richard Lloyd & Company—Net profit, £12,382 
(£15,125); dividend of 20% (same). 

ire Dynamo & Crypto—Final dividend of 
10% and a bonus of 5%, making 20% (same). 
hire Steel Corporation—Dividend of 7% 

on the “A” and “B” ordinary shares for 1941 
(same). 

Webley & Scott—Net profit for 1941, £37,969 
(£34,807); dividend of 15% (same), with a bonus 
of 10% (same). 


previous financial 


S. E. Opperman—Net profit for the year to 
July 31, 1941, £22,885 (£23,666); dividend of 10% 
(same); forward, £14,885 (£14,541). 

Taylor Tunnicliff (Electrical Industries)—Net 
profit for 1941, £36,462 (£36,214); final ordinary 
dividend of 10%, making 124% (same). 

Universal Asbestos Manufacturing—Profit for the 
year to September 28 last, £147,883 (£180,443); 
dividend on the ordinary shares of 20% (30%). 

Bearpark Coal & Coke—Net profit for 1941, 
£21,265 (£31,236); interim dividend of 24%, £7,087; 
final dividend of 5%, making 74% (same), £14,175; 
forward, £3,852 (£3,850). 

ngineering Components—Net profit of subsi- 
diaries for 1941, after all charges except taxation, 
A.R.P. and pensions, £120,659 (£128,534); final divi- 
dend of Engineering Components, 15%, making 
25% (same), with £9,618 (£8,024) forward. 

Bairds & Scottish Steel—Dividend on the 6% 
cumulative preference shares for the half-year ended 
December 31 last. Consideration of any recom- 
mendation to pay a final dividend on the ordinary 
shares for 1941 is deferred until the accounts for 
the year are completed. 

South African Iron & Steel Industrial Corpora- 
tion—Profit, £842,544: expenses, etc., £48,417: 
debenture interest, £75,000; debenture redemption, 
£163,749; taxation, £100,000; net profit, £455,378: 
final dividend on “A” and “B” shares of 3%, 
making 6%; forward, £64,012. 

Bruce Peebles & Company—Profit for 1941, 
£19,987 (£19,037), after income-tax, E.P.T., war 
damage insurance, and £13,000 (£12,000) to depre- 
ciation reserve; dividend on the 74% participating 
preference shares of 10°; dividend on the ordinary 
shares of 5%. with a bonus of 3%; forward, 
£10,889 (£10,231). 

L. Gardner & Sons—Profit for 1941, after depre- 
ciation, taxation, pensions and war contingencies. 
£55,375 (£86,985), plus dividends from subsidiary 
£21,368 (£24.407) and from investments £453 (£313). 
making £77,197 (£113.683, including royalties 
£1,978): preference dividend, £5.041 (£5,797); crdi- 
nary dividend, £53,451 (£106,902); war contingen- 
cies, £100,000 (nil); forward, £221,837 (£303,132). 








Contracts Open 


Ashington, March 21—Iron castings, etc., for 12 
months from April 1, for the Urban District 
Council. The Surveyor, Council Offices, Ashing- 
ton, Northumberland. 

Birkenhead, March 23—Iron castings, wrought 
iron, etc., and steel reinforcement for the 11 months 
ending March 31, 1943, for the Corporation. The 
Borough Engineer, Town Hall, Birkenhead. 

Brynmenyn, March 25—Iron castings for the 12 
months ending March 31, 1943, for the Ogmore and 
Garw Urban District Council. Mr. Albert H. Jen- 
kins, engineer, Council Offices, Brynmenyn, Glam. 

Burnley, March 23—Castings and sewerage pipes 
during the year ending March 31, 1943, for the 
Corporation. The Borough Engineer, Town Hall, 
Burnley. 
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Obituary 


Sir JosepH REED, of Horton Grange, Northum- 
berland, died on March 3, at the age of 74. He 
was a director of Hepworth & Grandage, Limited, 
Bradford. 


Mr. FRANCIS JAMES SELBY, who died at Ted- 
dington on March 5, was secretary of the National 
Physical Laboratory from 1918 to 1932. He was 
75 years of age. 

Mr. WILLIAM BLAIN HUGHES, a well-known West 
Cumberland engineer, died recently at his home at 
Whitehaven, at the age of 78. Mr. Hughes was 
a native of Whitehaven and served his articles at 
the Lowca engineering works. After being in Spain 
and Wales for several years he became associated 
with the Workington Iron & Steel Company, hold- 
ing the position of designing engineer. Later he 
became works chief engineer and finally consult- 
ing engineer for the works, mines and quarries. 
He retired a few years ago. 

Mr. HuGH Morton CraliG, Director for Heavy 
Steel Products, Iron and Steel Control, died on 
Sunday, March 8, in his 52nd year. Mr. Craig 
commenced his career with Colvilles, Limited, 
Glasgow. Later, as one of their youngest executives, 
he became their London manager. From this im- 
portant post he went to the British Steel Export 
Association as general manager, where his ability 
and tact proved of the utmost value and enabled 
him to render great service to the industry. On 
the outbreak of war, he became assistant to the 
Director of Heavy Steel Products, Billets, Blooms 
and Bars, Iron and Steel Control. Early in 1940 
Mr. Craig was appointed Director for Heavy Steel 
— which post he held at the time of his 
death. 


Sirk WILLIAM BraGG, O.M., Director of the Royal 
Institution, and President of the Royal Society from 
1935 to 1940, died last week, aged 79. Among 
many scientific achievements, Sir William, in work 
carried out in collaboration with his son, Sir 
Lawrence Bragg, now Cavendish Professor of Ex- 
perimental Physics, at Cambridge, revolutionised 
the science of crystallography by the application 
of X-rays to the elucidation of crystal structure. 
For this work, the two Braggs received the Nobel 
Prize for Physics in 1915. During the last war, 
he was active in research on submarine detection 
and devised listening apparatus of the greatest 
utility. In 1923, after eight years as Quain Pro- 
fessor of Physics at University College, London, 
he was called to succeed Sir James Dewar at the 
Royal Institution. He was President of the British 
Association in 1928, and was awarded the O.M. 
in 1931. 








Tungsten and High-Speed Steel 


Prices 


The Control of Iron and Steel (No. 19) Order. 
1942 (“F.T.J.,” February 19, p. 128), restricted the 
use of high-speed steel containing tungsten to essen- 
tial purposes, in order to conserve available 
supplies. A new Order (No. 20, S.R. & O., 1942. 
No. 479, dated March 14), now made by the 
Minister of Supply, fixes new prices for ferro- 
tungsten and for high-tungsten high-speed steel, as 
follow : — 

Ferro-tungsien, 9s. Sd. per Ib. of tungsten con- 
tent. 

Tungsten powder, 98/99 per cent., 9s. 94d. per Ib 

High-speed steel (bars): 14 per cent. tungsten. 
3s. 8d. per Ib.; 18 per cent. tungsten, 4s. 8d. per 
Ib.; 22 per cent. tungsten, 5s. 4d. per Ib. 

The increases are substantial; ferro-tungsten has 
hitherto been quoted at 5s. 1d. per Ib., powder 
5s. 24d.. and high-speed steel 3s., 3s. 10d., and 
4s. 4d. for 14 per cent., 18 per cent., and 22 per 
cent. W respectively. 

The Order leaves all other prices unchanged. 
Ferro-molybdenum is confirmed at 6s. per Ib. o! 
Mo content, calcium molybdate at 5s. 9d. per Ib 
Mo. and ferro-vanadium at 15s. 6d. per Ib. V. 








American Iron and Steel Foundries 

The grey iron and steel foundries in the 
Third Federal Reserve District, U.S.A., ended 1941 
on a rising trend of production, according to the 
Industrial Research Department of the Universit) 
of Pennsylvania. As a whole, the year was one ol 
reater activity than 1940 in both iron and siee! 
oundries. The iron foundries produced 35 Pe 


cent. more castings and the steel foundries 64 Pe 
cent. more. 
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For the institutions we all hold dear, British Industry, 
both men and management, are working with an intensity 
and will-to-win unique in our history. Refractories 
cradle almost every item of war equipment—ships, planes, 
tanks, guns, and soon. Never before has the choice of 
suitable refractories held greater consequences. The life 
of furnace structures must reach its maximum, and 


PRODUCTION COUNTS 
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repair time minimised. In the choice of a refractory— 
‘G.R.’ engineers can be of much assistance to you. A 
wealth of experience is backed by a comprehensive range 
of famous products, which—when selected and applied to 
suit service conditions—will yield maximum life and 
dependability. ‘G.R.’ invite your enquiries which will 
receive the most careful consideration. 


GENERAL REFRACTORIES LTD. 


HEAD OFFICE: GENEFAX HOUSE, SHEFFIELD, 10. TELEPHONE 314113 (6 LINES) 





FIREBRICKS: Glenboig Special, Glenboig Special Crown, 

Glenboig, Glenboig Crown, Castlecary, Dykehead, Gem, \ 

White Carr, Stour, Hycone, Alumantine, Hysilyn, 
Adamantine, Llangennech. 

BASIC BRICKS : Spinella, Saxpyre, Supermag, Diazite, Dolomax. 

ACID-PROOF REFRACTORIES: Obsidianite, Losol. 





G.P.12 


INSULATION : Amberlite Bricks, Cement and Concrete. 
SILICA BRICKS: Lowood, Meltham, Allen, Quartex. 
CEMENTS : Sintex, Durax, Pyrolyte. PLASTICS : Durax, Rotaline, 
Plastic K-N., Glendoline, Ground Ganister, Steel Moulders’ 
Compositions. SILLIMANITE: Tank Blocks, Bricks and 
Cements. SANDS: Moulding, 8rick Facing, Silica, Glass. 
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Raw Material Markets 


The pig-iron situation is fairly satisfactory on the 
whole, although many consumers have had to adapt 
their mixtures to meet wartime conditions, and are 
making use of irons which, in normal times, they 
would not utilise. These changes have been forced 
on them mainly through the desire to restrict im- 
ports of foreign ores. As wartime expedients the 
revised mixtures have proved efficient in most 
instances, and have resulted in considerable tonnages 
of en nnare and refined irons being utilised 
in the heavy engineering branch, which usually 
relies on medium- and low-phosphorus grades, to- 
gether with hematite. The most acute stringency at 
present is in regard to hematite, and distribution 
Is now restricted to consumers engaged on vital 
work who cannot find a suitable alternative. Wide- 
spread changes have also been made in the steel 
industry, production having been adjusted to cope 
with the rising trend of munitions output. Ample 
supplies of foundry coke are forthcoming, but the 
scrap position is still rather disappointing, despite 
the strenuous efforts which are being made to 
speed up the collection and sorting of old metal. 





Pig-lron 

MIDDLESBROUGH—Ironmaking resources on 
the North-East Coast continue to be devoted to the 
production of steelmaking qualities, thus necessi- 
tating the suspension of production of foundry 
grades. Local users of the latter are getting their 
needs met in full by Midland works, and no delay 
is experienced in getting all the iron required to 
satisfy current needs. Output of basic, forge and 
refined irons is at a satisfactory level, but the 
quantity of hematite released to consumers in this 
area is very much less than the actual demand. 
In fact, this type of iron is reserved exclusively 
to meet special requirements for which hematite is 
essential. Quite considerable stocks are held, but 
the Control authorities are anxious to hold these 
against future demands. In place of hematite, 
medium- and high-phosphorus irons are being used 
extensively. 


LANCASHIRE—Business in the light-castings 
branch of the trade-is very dull, as the demand for 
these products has declined to a low ebb, and there 
is no indication ‘that conditions will improve until 
the building industry and overseas buyers re-enter 
the market. In neither case is this likely to happen 
until after hostilities ‘have ceased, so that the out- 
look is anything but a happy one. Government de- 
eee pe y have so far put little business in the 
ands of this trade, which is being kept going chiefly 
by the severely curtailed requirements of the build- 
ing industry. Jobbing foundries, too, except those 
engaged on speciality work, are quietly placed. In 
the aggregate, pig-iron consumption in this area is 
moderately good, as there is a regular demand 
from heavy electrical engineers, machine-tool 
makers, etc., who are very actively employed on 
orders for Government departments and other 

riority buyers. Foundry iron is arriving steadily 
rom the furnaces in Derbyshire and Staffordshire, 
while quite good quantities of special refined iron 
are also coming through. Scotch iron is still rather 
difficult to acquire; while hematite, also, is only 
available to specially selected users. 


MIDLANDS—Medium and heavy castings are 
being fully absorbed by Government buyers and, 
consequently, local makers are operating to the full 
extent of their capacity. This is in direct contrast 
to the situation in the light-castings branch, which 
cannot obtain sufficient work to enable full-time 
operations to be maintained. High-phosphorus iron 
is in plentiful supply, while medium-phosphorus 
iron and refined grades are also fairly easy to 
procure, but low-phosphorus iron and hematite are 
on the short side. Steel scrap is being widely 
utilised, and larger quantities could be taken up if 
they were forthcoming. Every encouragement is 
given to iron users to operate as far as possible 
on high-phosphorus metal, which is produced from 
ores located in this country, whereas supplies of 
other types are dependent on imported ores. 


SCOTLAND—The volume of business in light 
castings has tended to expand somewhat during 
the past few weeks, but the manufacturers are still 
far from being fully occupied, and short time among 
foundries in Falkirk and district is general; it may 
not be until after the war, when there is bound 
to be an insistent demand for castings for building 


purposes, that activity revives. Marine and other 
heavy engineeting foundries, on the other hand, 
have all the work at their command that they 
can deal with, and their plants are in full production 
on orders vital-to the nation’s war effort. Pig-iron 
supplies are no more than adequate for immediate 
needs, and a quickening of deliveries would be 
appreciated. 


Coke 


Supplies of foundry coke continue to be quite 
easy, with large supplies available from Durham 
and Welsh sources of supply. Many buyers are 
booked up well ahead, and have appreciable stocks 
on hand, but there is also a fair amount of business 
done on a short-term basis, especially among the 
smaller consumers. For delivery to Birmingham 
and Black Country stations, the current price of 
Durham best foundry fuel is 62s. 9d. per ton, this 
quotation being under control] and subject to change 
at any time. 


Steel 


Since the outbreak of the war the steel industry 
has performed its onerous duties admirably, meeting 
the varied and extensive demands made upon it in 
a very gratifying manner. In recent months there 
has been a growing disposition for outputs to be 
concentrated on special and alloy qualities, which 
are playing such an important part in the muni- 
tions drive. There is already a brisk demand for 
steel for delivery in the second quarter of the year. 
It is expected that the demand for steel semis will 
increase considerably, owing to the reduced scale 
of imports. Steel plates are in brisk demand, but 
some sheet mills could accept further orders for 
black qualities. Production of galvanised sheets is 
being suspended, and future output will be governed 
solely by Government requirements. After the end 
of this month many galvanising plants will be idle. 


Scrap 


Supplies of the better and heavier descriptions of 
scrap remain somewhat disappointing, and it is 
obvious that the national scrap collection campaign 
has not had the hoped-for result in all directions. 
Other qualities have improved in supply very con- 
siderably, and the situation in some respects is much 
easier than it was before the inauguration of the 
campaign. The steel industry is a big consumer 
of scrap, and all its requirements must be satisfied 
in view of the essential nature of its function in 
connection with the war effort. On the whole, 
ironfoundries are being kept well supplied with 
scrap, and there are few complaints in this section. 





Metals 


COPPER—There is a prompt and ready disposal 
of all available copper supplies, consumption in 
the war factories steadily expanding. Imports are 
believed to be still quite satisfactory, and urgent 
needs met in full. However, in view of the shipping 
position the use of the metal is being restricted to 
priority consumers. Big demands are made upon 
American copper resources, as, in addition to 
domestic consumption, supplies are being despatched 
to Great Britain and the U.S.S.R., while it is under- 
stood that China has asked the United States 
authorities to send about 12.000 tons of the red 
metal over a period of six months, under the 
Lease-Lend arrangements. The American War 
Production Board has instructed examiners from the 
Federal Trade Commission to conduct a plant-by- 
plant survey of about 90 primary fabricators of 
copper to study the receipts of copper and scrap 
deliveries, stocks, and also whether the plants are 
operating in compliance with priority instructions. 


TEIN—It was announced on Monday that terms 
have now been fixed for the settlement of out- 
standing tin bargains. The prices fixed for settle- 
ment on March 23 range from £259 10s. per ton 
for the period from December 8-14, 1941, to 
£262 10s. per ton for March 2 to March 8. Closing 
out contracts will be sent and the usual commission 
charged. It will be recalled that tin came under 
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Ministry of Supply control on December 9 las, 
market dealings being suspended forthwith. The 
London Metal Exchange has been negotiating with 
the Ministry since the cessation of dealings. The 
Exchange in December last suggested that de. lings 
should take place within certain price limits. but 
the Ministry would not agree to a resumption of 
dealings. 

Shareholders of British-owned companies 
operating in the Far East are much concerned on 
the position arising out of the Japanese occupa- 
tion of the territory in which the companies 
formerly operated, especially over the vital question 
of the liability to excess profits tax. It is hoped 
that there will be an early statement on the situation 
from the Government. According to a despatch 
from Singapore to the Domei News Agency in 
Tokyo, one aim of the new Japanese administration 
in Malaya will be to eliminate reliance on the 
Japanese Government for assistance. The military 
authorities contemplate extending practical support 
to special companies for the active development of 
the tin, bauxite and rubber resources. 


SPELTER—There is little fresh to report regard- 
ing this metal, which continues to be in very keen 
demand in connection with the production of war 
materials. A very close watch is being maintained 
over the supply position, but so far there has been 
no difficulty in meeting essential needs promptly. 


LEAD—Purchasing licences for this metal are 
issued much less freely than they were some months 
ago, when it was possible to obtain large quantities 
of the metal for almost any purpose. Now 
licences are granted in the main only to consumers 
engaged upon important business, and non-war con- 
sumption has been reduced to a very low level. 








Overseas Notes 


Japan’s Iron and Steel Industry 


Shortly before the Peafl Harbour attack. the 
Japanese cabinet enacted a law subsidising the iron 
and steel industry to the amount of 27 million yen. 
Referring to the law, the Ministry of Industry 
stated that the cessation of scrap and iron and steel 
imports from the United States had completely 
transformed the outlook of the industry in Japan, 
and that it had become imperative to build up an 
independent iron and steel industry in eastern Asia. 
To achieve this, the capacities of existing works 
must be considerably increased, but the financial 
means at the disposal of the industry did not permit 
of this being done without outside assistance, 
especially as costs of production had advanced 
while output had declined since the economic 
blockade of Japan. As a step towards the better 
control of raw materials, pig-iron sales were to be 
centralised, and a single body set up to purchase 
the whole of the pig-iron made by the six principal 
producers; it would then be sold to steelworks and 
foundries at a uniform price. No indication of this 
price is given, but it is stated that outside consumers 
would be charged 81 yen per ton. 


U.S. Coke Production and Potential 

Production of by-product and beehive coke in 
the United States for the first nine months ol 
1941 totalled 47,980,221 net tons, 16 per cent. more 
than during the corresponding period of 1940. 
states the Bureau of the Census. Production has 
been sufficient to meet increased demand of the 
national defence programme. The Bureau estimates 
that probable total production in 1941 would exceed 
65,000,000 tons, the largest in history. Data 
gathered by the Bureau indicate that at the end of 
1941 potential annual coke-producing capacity was 
about 72,000,000 tons. Of this capacity, 2,000,000 
to 3,000,000 tons represent beehive ovens needing 
repair. Coke consumption by principal users I 
1940 was as follows:—Blast furnaces, 74 per cent. 
foundry use, 3.5 per cent.; water gas, 4 per cent. 
other industrial use, 3 per cent.; domestic. 14 pe 
cent.; producer gas, 1.5 per cent. 


China Development Plans 

The Chinese Minister of Economic Affairs ha 
given an outline of a 10-year post-war Chinest 
reconstruction programme, based on an expenditure 
of $4,000 millions a year for the production ™ 


10 years of 14 million tons of steel, with a pre 
duction capacity rising at the tenth year to § millioo 
tons; 500 million tons of coal; 5 million ‘ons of 
steel plate; 3.360 million tons of rails. and “The 


locomotives; and 3 million tons of shipping. . - 
programme, it is estimated, wii cost the Chines 
an average of $10 per head a year. 
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